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Art. LII.—On Southern New England during the melting of the 
Great Glacier ; by JAMES D. Dana. No. IV.* 


IV. DEPRESSION OF THE LAND, OR AMOUNT OF SUBSEQUENT 
ELEVATION. 


THE higher of the terraces of stratified drift, especially of 
those along the shores of estuaries and tidal inlets, or within 
the lower tidal part of the river valleys, are rightly regarded as 
evidence, after making the necessary deductions, of the amount of 
upward change of level which the region containing them has 
undergone. The following are some heights above high-water 
or flood level observed in Southern New England : 

1. The terrace plain, or upper level of the stratified drift, in 
the northeast corner of the New Haven plain, near Whitneyville 
—50 feet; and in the northwest corner, at Westville—47 feet. 

2. On the Housatonic River near Birmingham, ten miles 
from the Sound and nine miles west of New Haven—95 feet. 

3. In the Connecticut valley, in the vicinity of Middletown, 
about thirty miles from the Sound and twenty-three miles 
northeast of New Haven—150 feet. 

4, At the head of the fiord called the River Thames, at Nor- 
wich, sixteen miles from the Sound and nearly fifty miles north 
of east of New Haven—110 feet. 

5. At the head of Narragansett Bay, about Providence, a 
mile above the mouth of Providence River, and about 100 
miles north of east of New Haven—80 feet. 

Here we have terraces at five places in Southern New Eng- 
land, thirty miles or less from the Sound, and within reach of 
* For the preceding parts of this memoir see pp. 168, 280, 353, of this volume. 
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the tides, having the following heights above flood-level : near 
New Haven, 47 to 50 feet; at Birmingham, 95 feet; near Mid- 
dletown, 150 feet; at Norwich, 110 feet; and at Providence, 
80 feet. What are the necessary deductions to be made from 
these numbers in order to obtain for each place the amount of 
that change of level (the depression of the land when the 
deposits were made, and the subsequent elevation) which led 
to the present elevated position of these plains of stratified 
drift, making them into river-valley and estuary terraces? If 
any elevated shell-bearing sea-beaches existed on the shores of 
the Sound, the question as to the amount of elevation since 
the Champlain period would be easily answered. But such 
evidence as already explained, is wanting; and wanting also 
outside of the limits of the Sound, even to Cape Cod. 


In order to make correct observations on this subject and ar- 
rive at right conclusions, several points have to be noted, a 
brief review of which is here given by way of introduction. 

1. The height to be measured should be that of the highest 
terrace plain above the level of the highest modern flood-plain or 
lower flats. For the terrace-plain, where of full height, marks 
approximately the flood-level of the Champlain era, just as the 
flood-plain of «a stream in these modern times marks the level 
nearly of modern floods. This point has been considered in 
obtaining the numbers for the heights above given, each -being 
the height of the terrace-plain above flood-water level. 

2. An allowance has to be made for the excess in height of 
the Glacial flood—that attending the melting—over the height 
of modern floods. If modern floods raise a stream 20 feet 
above low water mark, and hence make a flood-plain at that 
height, and a Glacial flood were so great as to produce a rise of 
50 feet above the same low-water line, the flood-plain made 
from the depositions of such a Glacial flood, if at the water- 
level, would be 30 feet higher than that from ordinary floods ; 
and when the flood subsided, the flood-plain so made would ex- 
ist as an elevated terrace, 30 feet above the lower flats, although 
there had been no change of level whatever. The terrace 
here is evidence of the height of the flood, and not of any 
change of level in the land. Moreover, supposing in addition, 
an elevation to have taken place, 30 feet of the height of the 
Glacial flood-plain, if of the full normal height, would have to 
be credited to the excess in height of the Glacial flood. 

Moreover, the deposits of those thirty feet may all have been 
made in shallow water, that is, each near flood-level, as the 
flood rose in height; so that the marks of shallow-water origin 
in the lower and overlying beds would not in this case be proof 
of a gradual subsidence as the deposition went forward. 

8. A further allowance has often to be made on account of 
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local obstacles to the free discharge of the waters, giving a local 
height to the flood, much exceeding that usual along the valley. 
When a river valley is suddenly contracted, or when large tribu- 
taries join it at a given point, the stream may be carried in such 
places to an abnormal height—and so produce deposits up to that 
abnormal level—because the water cannot escape as fast as it is 
supplied. Moreover, for the same reason, the depth of water in 
the receiving estuary, and in the Sound just off the mouth of 
the stream, are elements to be considered; since, if very shallow, 
the water, under a flood of supposable magnitude, might be 
raised in an estuary several yards above the true tide-level ; 
and a few feet perhaps over shoals off its mouth in the Sound, 
notwithstanding the wide spreading of the water on either side. 

4, To guard against error, the true limit between the stratz- 
fied drift of a valley or estuary and the unstratified of the ad- 
joining hills must be carefully determined, for only the former 
is the terrace or flood-made formation. 'To be sure of correct- 
ness on this point, it has to be considered that the unstratified 
drift has sometimes locally a degree of stratification of a tu- 
multuous kind, due to the rush of waters from the melting 
glacier ; and, again, the stratified drift may fail of distinct bed- 
ding. Hence in all cases a wide range of level terrace-plain— 
so wide that there can be no reasonable doubt that it was lev- 
elled under water, should be sought for, in order thereby to 
confirm the evidence from other sources as to the deposits being 
of under-water origin. 

An important mark of such river-valley, estuary or sea-bor- 
der formations consists in the total or nearly total absence of 
great bowlders from their level surface. The slopes of the 
hills above carry bowlders usually down to the level of the 
plain ; then they cease suddenly, scarcely one existing over the 
plain that tops the water-made deposits. This may be observed 
along all the river valleys of New England, and also in man 
places on its shores. Between Watch Hill and Point Judith, the 
hills are thickly strewn with the huge blocks, down to within 
eleven feet of high water level; there, along a large part of that 
coast, wide meadows are spread out without a bowlder. But 
wherever the surface over the meadows swells upward above the 
eleven-foot level, it is peppered as thickly with bowlders as the 
slopes of the neighboring hills. Some bowlder-areas occur that 
are scarcely above it because the surface there was at the water’s 
level when the bowlders were dropped. The ice, as melting 
went forward, let go first the great rocks that were in its bot- 
tom or lower part, and where there was water underneath in- 
stead of land they sunk and were spread, along with much 
coarse gravel, over the bottom, there to be buried beneath later 
depositions. The material of these later beds along the river 
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valleys was brought down and deposited by the flooded river 
as the melting went forward and the glacier retreated ; or they 
were carried into the valley from the hills either side of the 
valley—all the slopes under the deluge of waters sending down 
earth and stones, as well as the ravines and side-valleys, to be 
stratified and levelled off by the rushing stream. 

It is not safe to infer that all New England hills with grassy 
bowlderless surfaces are parts of a valley terrace ; for some re- 
gions afforded few bowlders to the ice; or only soft easily de- 
composable material ; but when the hills rise to a common 
height and have a flat top, there can be little reason for doubt. 

5. It is further to be noted that the terrace or terraces of a 
region may be only one or more of the lower terraces instead of 
the highest ; that is, in other words, the Aighest normal to the 
region may be wanting, either (1) because there the flood-waters 
made no depositions up to flood-level, owing to its fierce rate 
of flow, or some other cause, but built up only to lower levels; 
or (2) because the highest part of the formation, after its depo- 
sition, was swept off and so reduced to a lower level by the flood 
when in its period of greatest violence, leaving only a lower 
terrace in its place, with perhaps traces of the higher, or often, 
not even these. 

6. A careful study of the kind of stratification in the de- 
posits is needed in order to determine whether the beds were 
deposited (1) under the action of the incoming tide on the sands 
and gravel from the dissolving glacier or drift-covered hills; 
or (2) under the action of the outflowing river. This study 
requires that the cuttings for all road-gradings, wells, sewers, 
and cellars, in the stratified drift of an estuary, should be care- 
fully examined. When the facts as to structure are fully under- 
stood, the question whether sea-made or river-made may in this 
way receive a positive answer even along shores having no 
raised shell-bearing sea-beaches. 

7. An examination should be made for stratitied deposits of 
the later or “ Alluvian” part of the Champlain period, and a 
comparison of the heights of such beds with that of the early 
Champlain beds or true “ Diluvian” stratified drift ; for such 
beds may show at what level the waters of an estuary or inlet 
stood after the Glacial flood had for the most part or wholly 


subsided. 


The mere statement of these points is sufficient to evince 
that the problem before us—that of determining the amount of 
depression of Southern New England during the Champlain 
period, or, of elevation since then—is beset with difficulties. 
These difficulties I have not been able in all respects to sur- 
mount; and my present purpose is to state the facts which I 
have observed, and not to announce positive results. The ob- 
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servations needed to settle all doubtful points demand long- 
continued investigation in each estuary region of the coast, such 
a study as can be satisfactorily carried forward only by one 
who is living in the region and is thus always at hand to take 
advantage of every excavation that may be made in the deposits 
for cellars or other purposes. And to this should be added 
an accurate topographical and hydrographic survey of the estu- 
ary regions, and of the river valleys within thirty miles of the 
coast. 

After these preliminary considerations I proceed to the dis- 
cussion of the facts bearing on the level of Southern New Eng- 
land in the Champlain period, or, its equivalent, the amount of 
elevation which may be proved, from existing conditions, to 
have taken place since that period. 


I. New Haven REaIon. 


The evidence with regard to the amount of depression over 
the New Haven region which has been obtained is from the fol- 
lowing sources : 

1. From the height of the upper or highest terrace of a re- 
gion above mean high tide. 

2. From the depth of the valley-excavations along the rivers 
and estuaries, or the height of the upper terrace above the flood- 
plain of the present streams. 

3. From the structure of the beds. 

4, From the existence of “ Alluvian” deposits. 

1. Height of the terrace-plain or stratified-drift formations above 
mean high tide—This terrace-plain in the New Haven region is 
the wide plain upon which the city is built. (The map of the 
region is here reproduced, in order that the relations of the 
localities referred to beyond may be appreciated). It extends 
southward, by the west side of the New Haven Bay, through 
West Haven to the Sound east of Savin Rock—a rocky point 
terminating the first range of hills on the west. It is also con- 
tinued northward through Hamden to Mount Carmel; but it 
gradually diminishes in width in this direction and at last is 
confined to the vicinity of Mill River. The distance from 
Savin Rock to Mount Carmel in an air-line is eleven and a 
half miles, and it is one sloping plain. From the upper part of 
the city (about four miles north of Savin Rock), where the 
land is 45 to 47 feet above mean high tide, there is a gradual 
slope seaward (that is, southward), toward the West Haven 
coast, of 10 to 11 feet a mile; and there is also the same grad- 
ual rise northward toward Mount Carmel. No trace of any 
beach-like break is to be found across the surface; no line of 
sand hills or ridges; nothing whatever to make one part more 
than another to look like the course of a beach or water-line. 
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This is well seen, for the lower part of the plain, when stand- 
ing on a bridge in the West River valley: an unbroken terrace 
makes the sides of the river valley from Westville, where the 
height is 47 feet above mean high tide, to the mouth of the 
stream, where, opposite Oyster Point, it is 20 feet; and going 
on toward the West Haven beach, the plain continues its slope, 
terminating with a height of 5 feet at the beach, or 8 feet just 
back near the western hills. And for the middle and upper 
part of the plain it is apparent along the road (Dixwell avenue) 
passing over the great plain from New Haven northward into 
Hamden, where the surface over a very wide area is all open to 
view so that any abrupt change of level or variation in the sur- 
face would be easily detected if such existed. There are hence 
on the surface of the plain no marks of a shore-line of the 
Champlain period. 

Again, no sea-shore or beach deposit is found anywhere about 
the lower slopes of the hills above the level of the plain. The 
passage is every where abrupt from the even plain to the rising 
hill-side, that is, from the terrace of stratified drift to the un- 
stratified drift of higher levels, and this is true quite to Savin 
Rock on the Sound. On the east side of this bay the same is 
true; but the terrace on that side is mostly wanting, and the 
cape is rocky, so that the fact is less significant. 


The following are the elevations of the plain at different 
points between the Sound and Mt. Carmel village. 


Feet. 
Near Savin Rock beach, on the Sound, 
0°5 mile north of Sound, highest near foot of hills, - - - - - - 
15 miles “ “« —§.W. of bridge over West R., -- 
ce. Kimberly and Greenwich sts., - 
on Putnam st., 
c. of Congress av. and Cedar st., 
ce. of Elm and York 
ec. of Dixwell av. and Henry st.,- 
e. of Dixwell av. and Division st., 
5°3 c. of Dixwell av. and Dudley st., 
6 Dixwell, near house of H. Munson, 
6°5 Hamden church on Dixwell av.,- 
7°25 Dixwell av., near J. E. Bassett’s, 
9°5 N.Centreville, at meeting of roads, 
115 near Mt. Carmel village, 


An even slope is not to be expected since (1) the shore flats 
or flood-grounds of a river or lake are never even; and because 
(2) terraces have often lost much of their height by denuda- 
tion, or gained or lost in height through drifting sands.* 

* T am indebted to Mr. C. E. Fowler, New Haven City Surveyor, for the heights 
of the various parts of the plain along the streets within the limits of the city; 
and to levelings by Mr. G. B. Chittenden and D. H. Pierpont, carried on under 
the direction of Mr. R. M. Bache of the Coast Survey, for heights through Hamden 
to Mt. Carmel. 
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Map OF THE NEW HAVEN REGION. 
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Explanations of the ae —h Allingtown village. B, Beacon Hill. Bh, Beaver Hills. 
Ch, Cherry Hill. C, Air Line Railroad cut, near south end of East Rock. E, East Rock 
range, consisting of East Rock proper to the northwest, Indian Head, and then Snake 
Rock. Ed, Edgewood, the estate of Donald G. Mitchell, Esq. F, Fort Hale. F, Ferry 
Point, or Red ock, on the Quinnipiac. J, Judges’ Cave, on the West Rock ridge. L 
Light House. M, Mill Rock. M P. Maltby Park, —_ three of the proposed lakes of 
which are constructed. O, Oyster Point. P, Pine Rock. Rd, Round Hill. Rt, Rabbit or 
Peter’s Rock. Sm, Sachem’s ridge. T, Turnpike; also Tomlinson’s bridge, across the 
head of New Haven bay. V, Whitneyville. W, West Rock, the south end of the West 
Rock ridge. WC, West Cape, or West Haven Point. Wh, Whitney Peak. W L, Winter- 
green Lake, just north of Wintergreen Falls. Wn, Warner’s Rock. bm, Beaver Pond 
Meadows; m, Mineral Spring, southeast of North Haven ; 71, n2, 23, n4, different notches 
in the West Rock ridge ; 71, 22, the upper and lower Bethany Notches; 73, the Hamden 
Notch ; n4, the Wintergreen Notch, 

Scale 4-10ths of an inch to the mile. 
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The part of the plain stretching northward through Hamden 
to Mount Carmel village, reaching there a height of about 115 
feet above tlie sea, owes its slope to the pitch of the flooded 
stream, which there flowed over a sandstone region with no deep 
channel to confine its waters and direct their course. That it 
was not due to marine submergence to a depth of 115 feet is 
proved by the facts in the adjoining Quinnipiac valley, a mile 
and a half to the eastward. For at North Haven, six miles 
north of New Haven, the stratified drift or terrace has a height 
above flood level not exceeding 45 feet; and this is but two 
feet above its level five miles to the south, just north of west 
of New Haven city ; facts which show that there was a nearly 
level surface over the great Quinnipiac basin or harbor between 
these distant points, and that the greatest height of the marine 
submergence, if there was one, could not have exceeded 45 feet. 

If then the upper part of the sloping plain from Mount Car- 
mel southward was made by fresh waters from the melting 
glacier, shall we conclude that this was true also of the lower 
part, nearly to the West Haven shore? The slope of this 
lower part is no greater than that more to the northward; and 
hence there is little objection to the conclusion from this source. 
The bay is small and throughout shallow, being but 3 to 18 
feet deep at low tide, and little of it over 12 feet; so that it 
did not afford a capacious channel for the escape of the flood 
waters. 

2. Height of the terrace-plain above flood-level in the estuary and 
river-valleys.—About the New Haven bay, the plain, as has 
been stated, rises gradually to the northward. It reaches its 
greatest height above the lower flats or flood-plain of the 
streams near where they leave their valleys to pass through 
the plain. 

A. West River.-The greatest depth of the cut along West River, 
or greatest height of the terrace-plain above the lower flats, ex- 
ists near Westville, where it is 45 to 47 feet. Going up West 
. River this height above flood-level diminishes to 33 feet in the 
course of a mile, and to 6 to 8 feet in the next half a mile; but 
this is due to the rapid descent in the stream, which is 224 feet 
in the first mile, and 50 feet in the following half a mile, 724 
feet in all. 

B. Afi River.—Along Mill River, the height of the terrace 
for the first mile and a quarter above the head of New Haven 
bay, that is, through the New Haven plain, is ten feet or so be- 
low the height normal to that part of the plain; and this wasa 
consequence of the denudation by the Glacial flood, as before 
explained.* But at Whitneyville, near the dam, the height— 
or the depth of the cut—is 50 feet; and this continues to be the 


* This volume, page 177. 
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depth up stream for the next mile and a half; and for the next 
three-fourths of a mile, or up to Augurville, the height is 45 
feet. Toward Mt. Carmel! village the height diminishes to 36 
feet above flood level; and then in the next half mile above to 
25 feet.* 

C. Quinnipiac River.—The terrace plain along the Quinni- 
piac near where it leaves its valley, or at the Air Line Railroad 
cut, is 43 feet. North of this lie the wide marshy flats, which 
continue for five miles to North Haven ; and at the latter place 
the height of the terrace on the west of the river is but 45 
feet; the waters having stood nearly on a level between the 
northern and southern limits of this great interior basin. 

These are the facts from the river-valleys. Along each the 
cut made by the denuding waters since the Glacial flood is not 
far from 46 feet. This depth of cut is just what would at the 
present time result from the denuding action of the rivers, if 
the land were to be raised 45 feet or so—supposing there were 
no rocky ledges in the beds of the streams to prevent excavation 
downward. 

On the other hand, if the Glacial flood were vast enough to 
raise the waters to that level and so to build up (out of the 
sands and gravel within its disposal) the drift formation there 
existing, without any aid from an elevation of the land, or of one 
of only 5 to 10 feet, then, when the flood had passed, the streams 
would have sunk their beds to their present level, and so have 
left the terrace-plain, where not more or less washed away, at its 
present height above them. 

Thus either hypothesis, (1) that of an elevation of 45 feet 
since the Champlain period, or (2) that of the accumulation of 
stratified drift in the valleys to its present height by the Glacial 
flood, with little or no subsequent elevation of the land, will 
explain the facts. If the former were the actual condition, then 
the waters would have continued their work, about the estu- 
ary or inlet, of building Champlain deposits up to, or toward 
the 45 foot level, through all the Champlain period, or until 
the elevation of the land closing the period began. If the lat- 
ter, the sinking of the rivers as the flood subsided would have 
lowered their working ground down to the existing level of 
those plains; and hence, little or no estuary deposits of the 
later or “ Alluvian” part of the Champlain period, beyond a 
height of 5 to 10 feet above high tide level, should be looked 
for. 

For further evidence we proceed now to facts from the struc- 
ture of the beds of stratified drift, and from the occurrence of 

* This diminution in the depth of the cut, or in the height of the terrace-plain, to 


only 15 feet, is owing to a trap ledge which crosses the bed of the stream in a line 
with the trap ridge at Mt. Carmel; this ledge prevented excavation. 
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deposits of the later or ‘ Alluvian” part of the Champlain 
eriod. 

8. Structure of the beds formed.—Throughout the stratified 
drift-deposits of the New Haven region for four and a half 
miles north of Savin Rock on the West Haven coast, the finer 
beds of the stratified drift are characterized by the flow-and- 
plunge structure; and the oblique lamination in it—certain 
river valley regions excepted—vises to the northward (that is, 
dips to the southward). This rising to the northward I have at- 
tributed, in a former part of this memoir, to movement from 
the southward in the waters, that is, to plunging waves accom- 
panying the inflowing tides—supposing that ordinary inflowing 
tidal waters may push up the sands of the bottom before them 
and so make ordinary obliquely-laminated layers dipping sea- 
ward or rising landward: and that, by the addition of plunging 
waves, the flow-and-plunge structure produced would also have 
the layers dipping seaward. That in such a case the dip of the 
little layer would be seaward I inferred, perhaps without due 
consideration, from the direction of movement in the water, and 
from observations long since made by me on the sandstones in 
the vicinity of Sydney, ve South Wales.* If, as assumed in 
Part I of this memoir, the above conclusion is correct, the sea- 
ward dip of the oblique lamine beneath the New Haven 
plain, up to a height of at least 45 feet, is proof that the sea 
was the agent, and that therefore the land at the time was at 
least 45 feet below its present level.t 

Further, the deposits through the long Air-Line Railroad cut 
at the mouth of the Quinnipiac valley, have, as described on 
page 175 of this volume, the oblique lamination in the upper 
stratum of 20 feet reversed ; that is, dipping landward instead of 
seaward ; and this difference in the lower and upper strata nat- 
urally suggests that there was a change in the direction of 
movement of the depositing waters; a change from that of the 
inflowing tide to that of the outflowing flood, as stated on 
page 176; or, if the lower stratum was made by the flood, 
from the ‘outflowing flood to the inflowing tide. Either way 
we reach the conclusion that, at some time in the early Cham- 
plain period, if not through all of it, the land was at least 45 
feet below its present level, and that a rise to this extent has 
since taken place. 

Still certain facts dispose me now to question the inferences 
that oblique lamination made by the inflowing tide would have 
the dip in general seaward, and that the reversion of the dip 

* See the writer’s Exploring Expedition Report, 4to, 1849, pp. 465, 523. The 
observations were made in 1839. 

+ Owing to the want of good sections I have been unable to study the character 
of the lamination over the Hamden Plains, where the height of the surface rises 


beyond 45 feet. 
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in the upper twenty-foot stratum on the Quinnipiac has no 
other explanation than a change in the direction of the current. 
Among them, I here mention only that I have observed seve- 
ral cases along river-valleys, out of the reach of the sea, of dip 
in both directions; and, in some of them, obliqueiy laminated 
layers dipping down stream had a thickness of several feet. 
Such facts bear against the view.* 

4, Alluvian Deposits —Another fact favorable seemingly to 
the conclusion that the land remained 40 feet or more below its 
present level for some time after the Glacial flood had passed, is 
afforded by the existence of the deposit of horizontally-bedded 
white sands against the northward slope of the terrace of strat- 
ified drift at the northeast extremity of the Air Line Railroad 
cut, near south of East Rock. The figure is here reproduced 


Section of stratified drift, A C D, and later unconformable 
Champlain deposits, A C F E, Air Line Railroad cut. 


that the relation of the deposit to the stratified drift may be ap- 
preciated. The conclusion, explained on p. 180, that the white 
sands were washed and accumulated on the south shore of a 
great “Interior basin” occupying the Quinnipiac valley, ap- 
pears to be the only reasonable one; and if so, this “ Interior 
basin” continued to exist for a while after the flood and flood- 
depositions had reached their height, as an area of high water. 
Yet, as the bed is of very limited extent and the terrace forma- 
tion is generally free from Alluvian deposits, the time may 
have been only that of the latter part of the flood, prolonged after 
flood-deposition had ceased by the melting still going on to the 
north ; and the region of melting may have been north of the 
head of the New Haven streams, since it is possible, as I show 
beyond, that the flood waters of the Connecticut and Farming- 
ton rivers overflowed into the New Haven region and bay. _ 
5. Conclusion.—W hile the height of the terrace-plain above 
the sea and its height above the flood-plain of the river, fail of 
demonstrating that the New Haven region was below its pres- 
* The gentle pushing of the waters over sands makes ripple-marks, or elevations 
having a seaward and a landward slope. The query now is whether, in the heavy 


pushing producing the oblique lamination, the laminze would conform to the for- 
mer or the latter of these slopes. 
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ent level in the Champlain period, the evidence from the struc- 
ture of the beds and from the Alluvian deposits suggests that 
the region was submerged to a depth of at least 45 feet. 

But if so deeply submerged, why should the terrace plain 
slope off gradually toward the coast and have no line of old 
beaches across it? And why is there no 45-foot sea-shore for- 
mation or terrace along some part of the bases of the hills? 

The ways in which such a slope in the plain may be sup- 
posed to have resulted are the following:—(1) By a subsidence 
causing a bending downward of the coast-region after the ele- 
vation of 45 feet had taken place.—(2) By an elevation of the 
land which should be 45 feet four miles from the coast, but 
10 to 12 feet near the coast.—(3) By the sweeping action of the 
flood giving a slope to the deposits toward the Sound and be- 
neath its waters, and preventing the formation of seashore flats 
at the water's level.—(4) By the denuding action of the waves 
and tidal currents as the land rose to its present level.—(5) By 
the deposits, because of a diminution in the amount of material 
southward or increase in the depth of the waters, conforming in 
slope to the pitch of the surface on which they were spread out. 

The first and second of these ways have little probability in 
their favor. The others I iuake the chief source of the result 
in my memoir on tlte New Haven region, saying (p. 99) after re- 
marks on each method : “ That part of the rapidity of slope in 
the lower portion of the plain below 40 feet in height is due 
to tidal, wave ani river action over the region of the bay: and 
part to increasing depth over the borders of the bay southward 
and a decrease southward in the amount of transported sand.” 
How far these methods are sufficient may be better considered 
after a survey of the facts from other parts of Southern New 
England. 


2. Tue LOWER PART OF THE HOUSATONIC VALLEY. 


On page 409 I have stated that the height of the terrace of 
stratified drift in the Housatonic valley near Birmingham is 95 
feet above high-water level. The terrace has the same height 
at Birmingham, and at the manufacturing village of Shelton 
on the opposite side of the river.* These places are situated 
at the junction of the Naugatuck river with the Housatonic. 
The Housatonic river comes down from the northwest, and the 
Naugatuck from the north; and on the point of land between 

* For this altitude I am indebted to measurements by Mr. D. S. Brinsmade, of 
Birmingham, surveyor. The leveling was made at Shelton, and gave for the av- 
erage height of the plain above low-water 106°64 feet. Mr. Brinsmade states that 
some points were five to eight feet above this. I have taken as the maximum 
height of the terrace 112 feet. The height of flood-level above low water seldom 
exceeds 17 feet; and this subtracted from 112 gives 95 feet for the height above 
flood-level. A higher flood, Mr. Brinsmade says, occurred in 1857, when the 
river rose to 22 feet 3 inches. 
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lies Birmingham, with Shelton opposite on the west (or south- 
west) bank of the Housatonic, and the village of Derby on the 
east bank of the Naugatuck. The streams rise in the high re- 

ions of Western Massachusetts and Connecticut, in part over 
1000 feet above the sea, and flow in rapids through much of 
their course down to their confluence, where they reach tide- 
level, ten miles from the Sound. 

As Birmingham is but nine miles to the westward of New 
Haven, it is improbable that the amount of elevation which the 
two places have undergone since the Champlain or Fluvial pe- 
riod should differ much; and hence there must be a special 
cause for the great height of the Housatonic terrace. For this 
cause we have only to look to the topographical conditions of 
the region. 

Besides the fact of (1) the junction there of two rapid 
streams, whose united drainage area is about 1800 square miles, 
there are the following additional facts bearing on the subject : 

(2) Both streams at that place have narrow terrace regions, the 
valleys between the hills having little width.—(3) On the east 
side of the Naugatuck the high bordering hills leave almost no 
+ a at their foot for the one-street village of Derby, so that 
the flooded waters cannot spread in that direction, and are nat- 
urally forced over against Birmingham and Shelton.—(4) The 
hills that lie back of Shelton, embaying its terrace region, reach 
to the river just below the village, and so do those on the 
Derby side, making thus, below Derby, a comparatively con- 
fined passage for the united waters, which has long been called 
the “Derby Narrows.”—(5) The river channel below Derby, 
through its ten miles to the Sound is very shallow, being navi- 
gable for vessels drawing four feet of water only at high tide ; 
and besides there are sandbanks at its mouth reaching a mile 
and a half beyond.—(6) The terrace along the valley below the 
Narrows is narrow for nearly seven miles out of the ten, the 
width in no part exceeding two-thirds of a mile. 

Under such circumstances it is natural that the waters of the 
Glacial flood plunging down the two valleys should have en- 
tered the region of Birmingham and Shelton faster than they 
could have escaped. The fact that a cataract of great volume 
passed the region of Birmingham and dashed violently against 
the Shelton shore is abundantly manifested by the multitudes 
of large water-worn rocks and thick coarse cobble-stone de- 
posits in the upper portion of the lower as well as high upper 
terrace, and in the imperfect stratification of portions of the 
deposits, 

Even modern floods in the region bring down waters faster 
than they are discharged through the Derby Narrows and the 
channel beyond. The Housatonic river below the confluence 
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has almost no slope at high tide, the tide reaching that point. 
Yet a spring flood often produces a rise of 17 feet at Shelton, 
and causes an average pitch in the river's surface for the ten 
miles to the Sound of nearly 1$ feet per mile; and there is oc- 
casionally a flood causing a rise of 22 feet, and consequently an 
average pitch of more than 2 feet a mile, 

To ascertain the av erage pitch below Birmingham or Derby 
for the Glacial flood we have important data in the height of 
the upper terrace between these places and the Sound. 

The Shelton and Birmingham level of 95 feet extends below 
Derby to the “ Derby Narrows.” Below the Narrows—about 14 
miles from Shelton and 1 mile from Derby—the valley on its 
east side expands rather abruptly about the mouth of Two-mile 
Creek ; it then contracts again on that side, through the rising 
of “Turkey Hill,” but regains its expansion below through 
the retreat of the hills on the west side. 

Now the terrace below the Narrows, just north of Two-mile 
Creek, has a height of 75 feet above high-water mark; and a 
mile below this, on the west side, of 70 feet. Hence, in pass- 
ing the Derby Narrows, a distance of three-fourths of a mile, 
the level appears to have fallen 20 feet, which would indicate 
a tremendous rush of waters between the rocky hills. 

The following table contains the heights of the terraces as 
measured along the valiey to the Sound, the above included :* 


At Shelton, opposite Derby 

1 m. below Derby, east side, below the Narrows 
2m. i west side 

4m. east side 

6 m. west side 

6°8 m. west side, near a stream..-. 
7°5 m. 4 m. above Railroad crossing 
8°25 m. near Stratford bridge 

9°75 m. 4 m. from the Sound....-....... 


The average decline in the height of the terrace from Birming- 
ham, where, being 95 feet above flood-level, it is 100 above tide- 
level, to the Sound is over 10 feet a mile.t The rate of decline 
should not be uniform because it would vary with the varying 
width of the valley and depth of the channel. Moreover, in the 
case of most terraces, it is not certain that they were built up 
quite to the surface of the flood. The fact of a slope in the waters 


* The heights given in this memoir, where not attributed to others, were 
obtained by the writer, and all of them with a hand-level, excepting four, above 
120 feet, which were measured with a good aneroid. 

+ Five miles below Derby, west of the Housatonic, and one mile up its tributary, 
Farmill River, I found the height of the terrace 60 feet. This height was, how- 
ever, that of the tributary, and not properly that of the Housatonic. 
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is, however, proved, and the general amount of pitch seaward 
deduced cannot be far from the truth. 

For determining the actual amount of elevation along the 
lower Housatonic since the Champlain period no satisfactory 
data have been obtained. It is plain that the height of the ter- 
race at Birmingham is a measure chiefly of the vastness of the 
flood, and that the “necessary deductions” for reducing it 
to a measure of elevation are very large. The evidence with 
reference to the elevation derivable from the structure of 
the beds could not be studied for want of sections. The wide 
extent of the thirty-foot terrace-plain suggests that it may 
mark the Champlain water-level; but of this other proof is 
needed. The formation of the seashore terrace would not 
require an elevation of more than 12 or 15 feet. 


3. THE LOWER PART OF THE CONNECTICUT RIVER VALLEY. 


The height of the stratified drift deposits in the Connecticut 
River valley at Middletown, 150 feet, seems, at first thought, 
to be evidence of a very great change of level since the era of 
deposition, much greater than in other parts of Southern New 
England. But what part of the rise in the waters was due to 
the great flood? The Connecticut River passes through the 
whole length of New England from north to south, and has a 
drainage area of about 20,000 miles. The melting glacier would 
have continued to augment its waters through its long retreat 
from the Sound to the borders of Canada. 

First, a few words on the condition of the river supposing the 
Glacial flood to have raised the waters to the height mentioned ; 
and, then, the facts which prove that such was the height and 
extent of the flood. 

The Middletown region, 39 miles from the mouth of the 
river, with the floods at a height of 150 feet above the modern 
flats would have been in the condition of a lake one to four 
miles wide; and over part of the area, 100 to 150 feet deep. 
This Connecticut valley lake would have extended northward, 
narrowing and having shallow borders between Cromwell and 
Glastenbury (or between 34 miles and 11 miles from Middle- 
town), then widening again so as to cover an area a dozen miles 
in width about Hartford. I am informed by General T. G. 
Ellis, recently in charge of the Government Survey of the Con- 
necticut River, that the stream at low-water at Hartford (15 
miles north of Middletown) is on a level with mean low water 
in the ocean. Passing Hartford, it would have continued to 
Springfield and beyond; but it was probably in this part a 
broad rapid stream, with shallow borders most of the way on 
either side of its main channel, and having part of the pitch 
of the present stream, about 384 feet in its course between 
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Springtield and Hartford, a distance of 24 miles. The whole 
width of the waters at Springfield was probably greater than at 
Hartford, although averaging much less—as the height of the 
terrace near the river shows—in depth. The Springfield level 
extended 10 miles to Holyoke, where are the South Hadley 
Falls of 60 feet.* 

The evidence as to the reality of this height and of the great 
breadth of the waters is as follows: 

Three-and-a-half miles north of Middletown, east of the 
river, a broad terrace rises boldly from the river to a height 
above flood-level of 144 feet,+ and the wide plain continues, 
with a nearly even summit, though mostly of greater height 
150 and 155 feet, to Glastenbury, eight miles to the north. 
The road from Middletown to Hartford on that side of the river, 
for the most of the way, is on the terrace. In addition to 
its level features, there is other proof that the formation be- 
neath is the true stratified drift in its consisting, as shown 
in sections, of stratified sands and gravel. A terrace at very 
nearly the same height exists also for part of the way on the 
west side of the river in the town of Cromwell. The coarse 
nature of the beds comes from the rapid flow of the waters, and 
this from the little depth over the region where they were 
deposited—a fact made manifest by the sandstone rocks show- 
ing themselves occasionally through the plain. About Middle- 
town, where the depth was great, the deposits consist of fine 
earth and clay. 

Prof. Hitchcock, in his “ Surface Geology,” gives the height 
of the South Glastenbury “terraces” as 175 feet above the 
river, which would be about 152 feet above flood-level.t 

In the city of Middletown, the corresponding terrace is dis- 


* Nearly 32 feet out of the 384 of descent between Springfield and Hartford is 
made along Enfield Falls, beginning 8 miles below Springfield and continuing for 
5 miles over a rocky bottom. 

The height of the Holyoke dam at either end is 97°60 feet above low-water mark 
at Hartford, or mean low water in the ocean. 

The tide up the Connecticut River is sometimes noticeable as far as Windsor 
Locks, at the lower limit of Enfield Falls, 10 miles north of Hartford. The highest 
in summer at Hartford, 45 miles from the mouth of the river, has a range of about 
10 inches; and that at Middletown, of 1:93 feet.—Gen. 7. G. Ellis, in Reports U. 8. 
Engineer Dept. for 1868 to 1874. 

+ For the height of the terrace at this point I am indebted to a leveling by the 
following persons connected with the Sheffield Scientific School: Mr. G. W. 
Hawes, assistant in the Mineralogical department, and H. A. Miller, H. Hun, and 
A. B. Howe. 

¢ Prof. Hitchcock suggests in his ‘Surface Geology” that the terrace at South 
Hadley of “292 feet” above the ocean, and that at Willimantic of “268 feet” 
slopes southerly, and corresponds with that of ‘ 200 feet” at Springfield and Long 
Meadow (136 feet above the river), that of East Windsor of ‘96 feet,” and that 
of Hartford of ‘61 feet” above the ocean. Such a slope is impossible; and fur- 
ther, the wide Glastenbury terrace, which he here leaves out of consideration, 
proves it not to have been a fact. 
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tinct between High street and the next street west, north of the 
grounds of the Wesleyan University. and has a maximum height 
of about 150 feet ; and these grounds, excluding a portion in the 
southwest corner, are part of it. A terrace two miles east and 
southeast of Middletown, above where the river narrows, I 
found to have the same height—150 feet. 

Immediately around the city of Hartford the plain is mostly 
40 to 60 feet above high flood-level in the river (70 to 90 above 
low-water); and in many places it consists of clay to the top. 
But beyond three or more miles there is a rise to higher levels. 

Northwest of Hartford, along the Connecticut Western Rail- 
road, the plain is extensive 6 to 7 miles out at a height near 130 
feet, and between 9 and 94 miles, ata height of about 160 feet.* 

Kast of Hartford, the terrace has a maximum height near 
Manchester, 7 miles out, of 155 to 160 feet. 

South-southwest of Hartford, the extended New Britain plain 
is 142 feet in height above the same base—high flood-level in 
Hartford.t 

The facts appear to point toa height of about 160 feet for 
the upper terrace of the Connecticut valley, that is, for the 
glacial flood, in the vicinity of Hartford. 

Sixteen miles south of Hartford, on the railroad route to New 
Haven, the broad divide between these two cities—1! to 2 miles 
north of Meriden—has its highest part made by a terrace of 
stratifie! drift, (rising 20 to 21 feet above the railroad track) ; 
its surface is about 185 feet above mean high tide at New Haven, 
and 158 feet above flood-level at Hartford, and it is probably, 
therefore, a Connecticut River terrace ;{ and since it has a depth 
of more than 20 feet, the Connecticut during the glacial flood 
must have lost some of its waters by their spilling over the 
divide into the Quinnipiac valley and river.§ 

*T learn from Mr. W. H. Yeomans, the Superintendent of the Connecticut 
Western Railroad, that the height of the track 94 miles out, near Scotland, is 190 


feet above mean tide level, which is equivalent to about 160 feet above highest 
flood at Hartford. 

+ Mr. S. C. Pierson, of Meriden, has informed me that the height of the New 
Britain plain is about 172°25 feet above mean sea-level, which is 169°12 feet above 
mean high tide, and about 142 feet above highest flood-level at Hartford. 

t¢ A leveling from Meriden to the divide, for the height of the divide above the 
crossing of Main street and the railroad in Meriden, gave Mr. 8. C. Pierson 43°64 
feet; which, with 121°50 for the height above mean high tide, and 20 feet for the 
terrace, gives for the height of the divide above high tide, about 185 feet; or 158 
feet above the Hartford flood-level. A careful barometric measurement at Meri- 
den by Mr. E. S. Dana, obtained for the height of the track by the Meriden depot 
above high tide, 127-3 feet; which would give 191 feet for the whole height of the 
divide above high tide, and 164 feet for the height above Hartford flood-level. 

§ The evidence favoring the view that waters from Farmington River poured 
down the Quinnipiac during the glacial flood is even more conclusive. Prof. 
Hitchcock has suggested (Rep. Geol. Mass., 329) that the Connecticut may have 
contributed to the Farmington along a route west of Mt. Tom and over Westfield 
and Granby. 

Am. Jour. 8c1., Tarrp Sertes—VOL. X, No. 60.—Dsc., 1875. 
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At Springfield, within a mile or less from the river, there 
commences the great terrace of the region—a plain several miles 
wide—having a height, as I am informed by Mr. G. A. Ellis, city 
engineer, in general between 140 and 145 feet above flood-level 
in the river (the higher floods raising the river about 22 feet), or 
about 200 feet above high tide. But this wide terrace shows, by 
the fact that the material of it is mostly fine sand and clay, that 
it was made in comparatively quiet waters before the flood was 
at its height, and that it is probably not the highest. Beyond 
three miles southeast, east, and northeast of Springfield there are 
hills of stratified sand and gravel, rising to a height of 180 feet 
above flood-level, which belong to the upper terrace, and mark 
more nearly the flood’s height. I learn from Mr. Ellis, to whom 
I am indebted for a map of Springfield and its vicinity for ten 
miles around giving the amount of elevation for a large part of 
the surface, that this 180-foot level (or 170 to 190) occurs in 
hills made of hardpan near the Boston and Albany Railroad, 
8 miles from the Springfield depot; and south of this, near the 
“Old Bay Road.” <A level of 180 feet occurs along the same 
railroad between 6 and 9 miles from the depot, or for 8 miles 
east of Jenksville. Traversing the region with Mr. Ellis, he has 
shown me that the 180-foot level extends from Jenksville north- 
ward, with little variation, toward the Granby line, over four 
miles, if not beyond, and westward five to six miles to the 
Connecticut river. At Willimansett, on this part of the river, 
Prof. Hitchcock measured the height of the terrace and found 
it 172 feet above flood-level (or 194 feet above low water); and 
at South Hadley, two miles north of Willimansett, he found 
nearly the same height. 

The upper terrace is therefore not less than 180 feet above 
flood-level in the river (or 237 feet above high-tide Jevel in the 
Sound,) and probably this is very near the true height. 

Ten miles east of Springfield, at Collins Station on the rail- 
road, there is a plain, as Mr. Ellis informs me, et a height of 
210 feet. But this is partly confined by the Wilbraham Hills, 
and is properly the terrace of the Chicopee river, which is but 
three-fourths of a mile distant. From Mr. Ellis I learn further 
that in Westfield, 10 or 11 miles west of the Connecticut, the 
land rises into a plain of great extent, being two miles broad, 
“widening between Westfield and the point where Westfield 
Little River leaves the town of Russel,” which has a general 
elevation of 205 above flood-level in the Connecticut, or, 262 
feet above high tide, “corresponding very closely with 
the plain-region the same distance to the east of Springfield.” 
But this Westfield plain is in the Westfield valley, and is 
properly a Westfield river terrace. Yet if these higher flood- 
grounds, extending to a distance of 10 miles on the east and 
west, were outside of the limits of the Connecticut flood, they 


i 
} 
| 


during the melting of the Glacier. 427 


indicate that the waters were pouring into the central trunk 
in vast volumes from the regions either side, and also that the 
same flooded condition characterized all New England valleys. 

The depth of the flood-waters and their great width along 
the Connecticut valley cannot therefore be questioned. Now 
what does this great height of the upper terrace indicate with 
regard to the depression of the land when the deposits were 
made, or the elevation since that time? What are the “ neces- 
sary deductions ?” 

1. Two miles below Middletown, the Connecticut river passes 
between high and steep rocky slopes, and has a width of but 400 
yards; aud when the old flood was at its height, the width 
was even then not over 500 or 550 yards, not a tenth of that at 
Middletown. These ‘‘ Straits” or Narrows extend for two-thirds 
of a mile; there is then some widening on the east, and a mile 
below, as much on the west, giving room for the terraces of 
Middle Haddam and Maromas. Thence the valley continues 
southward with more or less room for a terrace on the west side 
and little or none on the east, the valley, reckoning to the 
limits of the terrace, seldom much exceeding half a mile in 
width. 

The Narrows below Middletown, like the Narrows on the 
Housatonic below Derby, had evidently much to do with de- 
termining the great height of the flood-waters above. The 
waters could not pass off by the contracted outlet as fast as 
supplied by the melting glacier, although this outlet was over 
a fourth of a mile wide; and hence the waters were piled up 
high over the back region. This effect is imitated on a small 
scale with the melting of the winter ice and snow causing the 
spring floods; the water at Middletown increases its height 
at the highest floods about 25 feet, which is equivalent to in- 
creasing its average pitch thence to the Sound by five-sixths of 
a foot per mile.* 

There is evidence that a very large part of the 150 feet was 
actually due to the flood. This is found in the descending 

* The height of the floods at Hartford is 4 to 5 feet above that at Middletown. 
I owe to General Ellis the following table of flood heights at the two places. The 


low water at Middletown from which they are measured is 1°3 feet below the zero 
at Hartford, and the latter is 045 foot below mean sea-level. 
Flood of 1801, Hartford, 27 ft. 6in. Middletown, 23 ft. 
“ 1843, “ 27 “ 2 “ “ “ 

April, 1852, ‘ 93 

Nov., 1853, 20 6 * 

Aug., 1856, 23 

March, 1859, 26 

April, 1862, 28 »* 

March, 1865, 24 
He remarks further that the average difference of the heights of the nine freshets 
is 4 feet 3} inches, and the slope of the surface would be 1°3 feet more than the 
difference of the heights. 
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height of the uppermost terrace of stratified drift along the 
river to the Sound. The heights, on the west side of the Con- 
necticut, going southward, are as follows :* 


2 m. below the Narrows, the Maromas plain 1334 ft. 
near Higganum .....-..100-105 “ 
74m. near Haddam station.... 82- 85 

103 m. near Goodspeed’s station - 

14 m. near Chester station 

20 m. 14 m. below Essex 

223 m. near ferry and railroad .. 30- 

244 m. Saybrook Plain -........ 20- 

26 m. Seashore House, on Sound- 133% 


The plains, the heights of which are here given, were well 
displayed, leaving no doubt that they corresponded to the true 
terrace ; and they were the highest in each region. They show 
that, from the Narrows, the river waters plunged along with a 
pitch of several feet a mile. 

It may seem almost incredible that waters so violent should 
have made terraces in many places along the sides of the narrow 
valley. But the material of these terraces—mainly sand and 
coarse gravel, and the coarser above as usual—was to a large 
extent washed in from either side by the waters descending 
the side valleys, ravines, and all sloping surfaces; for there was 
gravel and sand everywhere over the hills from the dissolving 
glacier, and water everywhere in profusion for the work of 
transportation. The waters merely stratified and leveled off 
at top the material thus contributed. Moreover, we can follow 
the rise of the flood in the succession of the deposits ; in clays, 
in some places, near the bottom—one bed supplying a brick- 
yard just below the Narrows—made when the waters were yet 
low; the sands next deposited while the waters were rising ; 
the fine and coarse gravel mostly above—at the top of the lower, 
as well as of the highest terraces—spread out when the flood 
was at its height. The Middletown region is mostly one of 
fine earth, and the sand and gravel of the terraces below the Nar- 
rows could not have been carried over it by the stream, without 
making large depositions,—except in ice-floes, and these certain- 
ly did little of the transportation in the case here referred to. 

Finally, how far was the height of the terraces described due 
to an elevation of the land since the beds were deposited ? 

Judging from the seashore terrace, on Saybrook point, the 
elevation of the land did not exceed 15 feet. I have not suc- 
ceeded in finding other evidence on this point. 

* The height of the Maromas plain was determined by levelling, by Messrs. 
Pillsbury and Clarke, of the Wesleyan University. They obtained 133} feet 


above flood-level. The extended terrace on the opposite (east) side of the river 
has about the same height. The other measurements were made by the author. 
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4. THe RIVER THAMES. 


The conditions of the stratified drift deposits of Norwich are 
similar in several respects to those about Birmingham. Two 
rivers from the northward, the Quinebaug and the Yantic, pass 
either side of the city and unite below it to make the Thames. 
They rise in Massachusetts, and have nearly the same drainage- 
area as the two that join at Birmingham. They descend from 
high land and most of the way in rapids. Immediately below 
Norwich the valley is so narrowed by hills over 150 feet high 
that the width of the river, were the water 100 feet above 
its present level, would be hardly half a mile. But below these 
Narrows the valley expands, though still closely bounded 
by high land. The points in which the two cases differ are 
these: 

(1.) The Narrows have greater width, and the modern 
stream below has much greater depth as well as breadth: the 
channel being one of the tidal, navigable fiords of the coast, the 
tides at Norwich having a range of more than three feet. Con- 
sequently it offered the flood-waters a less contracted way to 
the Sound. 

(2.) The distance from the Narrows to the Sound is greater, 
being 144 miles. 

(3.) Although this distance is so much greater, the highest 
spring floods cause a rise above high tide of but 74 feet— much 
less than half that in the Housatonic at Birmingham. 

Again, (4,) the terrace plain of upper Norwich—the site of 
Broadway and its many fine residences—has over its northern 
part (at the foot of the little triangular Green) a height above 
tide level of 117 feet ;* and, since the spring floods raise the 
water but 74 feet above high tide, about 110 feet above 
flood level, against 95 feet at Birmingham. 

The height of the Norwich plain above flood level diminishes 
from 110 in its northern part to 101 feet in its southern, a dis- 
tance of about a mile; and this is very nearly the level of the 
terrace to the eastward of the latter at the Old Cemetery. The 
Norwich plain is so extensive, and the deposits so clearly con- 
sist of bedded sands and gravel, with the flow-and-plunge 
structure in some places quite to the top, that there is no occa- 
sion to doubt the statement that the water once stood at its 
high level. And since the deposits—those beneath the Old 
Cemetery, for example,—are made up in places of the coarsest 
gravel, the waters were the hurrying waters of a great torrent. 

That this was the actual condition is proved further by the 
heights and nature of the terraces below Norwich. For they 

*T have these numbers from the Water Commissioner of the city of Norwich, 
Mr. Winship. I have been much aided in the study of this region by a map of 


the Thames, giving contour lines for 50, 100 and 200 feet, which was furnished 
me by the Superintendent of the se malted 
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declined southward, precisely as in the Housatonic and Con- 
necticut River valleys. The heights are as follows :* 


Highest part of Norwich Plain, 110 feet. 
1 m. South, on Norwich Plain, ‘ 
“ at Thamesville, below the Narrows, - 
near Mohegan R. R. Station, 
4m. W. of Montville R. R. Station, 61 
in Smith’s cove, 250 yds. W. of R.R., 50 
at New London, northeastern part, .24—25 
between New London and the Lighthouse, none 
distinct. 


Below the Narrows the valley opens widely on the west 
about Thamesville, and consequently has there a broad terrace. 
The same is true also of the region and terrace of Montville 
where a lateral valley comes in. The material of the upper 
part of the formation on the river near the Montville railroad 
station is very coarse, some layers being made up largely of 
cobble stones. On the point just north of Smith’s Cove, the 
terrace is only 25 to 27 feet high; but it shows that it is below 
the normal height by its stony character; and, further, just 
around the point, 250 yards inside of the Cove, there is a much 
more extended terrace at a height of 50 feet, made of finer 
material. 

The terrace in the northeast part of the city of New London 
(near where the track of the Northern Railroad leaves the 
city) is also very stony, and must be below its normal height, 
and probably as much as ten feet. 

In passing the Narrows to Thamesville the decline of the 
terrace plain is 18 feet; and below Thamesville to Smith’s 
Cove, on an average nearly five feet per mile. This last pitch 
if continued to New London would make the normal height 
there 35 feet instead of 25 feet. The terrace is equally low on 
the east side of the Thames in Groton ; but it is also very nar- 
row there, little room existing at the base of the hills fora 
terrace. 

South of New London, between it and the Sound, I saw no 
distinct terrace. 

The decline southward in the height of the terrace plain, as in 
the case of that along the other rivers, does not suggest marine 
action as the means of deposition. It manifestly points to the 
pitch of flowing waters in the channel, and to such a flow as 
could exist only in a period of incredible floods—when an out- 
let averaging over half a mile in width was not wide enough 
to discharge the waters coming from the hills and valleys 
within a range of forty miles. 


* For the height of the plain near the Montville Station, I am indebted to a 
levelling by Mr. C. P. Jennings, Surveyor of the city of New London. 
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Direct evidence as to the actual level of the coast about the 
mouth of the Thames during the era is wanting; both because 
of the absence of a seashore terrace, and because no sections 
were exposed along the Thames that afforded a chance for 
studying satisfactorily the character of the bedding. But if 
the New London Lighthouse Point is without terraces, I have 
seen several examples of them at the head of broad bays 
between New London and Stonington, and in no case have I 
found the height over 15 feet, and generally it is but 10 or 12 
feet. Again, Fisher's Island—about seven miles in length—lies 
off this same coast, and within five miles of it; and at the head 
of West Harbor, there is a well defined shore terrace of 15 feet ; 
and, at East Harbor, one of less certain nature nearly 25 feet. 
25 feet is therefore the greatest height inferable from this kind 
of evidence, and 15 may meet the facts. 


5. NARRAGANSETT Bay. 


Providence is situated on Providence River within a mile of 
the head of Narragansett Bay. Its terrace, averaging 80 feet in 
height above high water, is extensive, and part of the city is 
built upon it. The river opens into the broad northern arm of 
the Bay, and affords 14 feet of water for shipping to the city. 
The Bay has passages one to three miles in width among its 
islands, and enters the Sound about 26 miles south of Provi- 
dence. With so open a passage for the waters we might infer 
that certainly the Providence terrace must mark a sea level of the 
Champlain period. But in view of the facts detailed in the 
preceding pages it is evident that something of this height is 
attributable to the flood descending the river valleys. 

I have not been able to study carefully all the shores of the 
great bay with reference to its terraces. Ten and a half miles 
south of Providence, east of Hast Greenwich, there is a very wide 
terrace-plain, which extends south toward Wickford. Near the 
railroad in East Greenwich, the height is 56 feet, showing a loss 
of 24 feet of elevation in the 104 miles from Providence. At 
Wickford, 7 miles farther south, the height is much less, little 
exceeding 80 feet. 

There is a terrace at Fall River, on the west shore, about 17 
miles from the Sound, and between this place and Tiverton. 
The height, just below the depot at Fall River, is 35 feet above 
high water; but the beds are very stony toward the top, and 
hence it is that the terrace is 30 feet below the normal height ; 
some of the stones are a foot in diameter. The terrace south 
of Fall River has no greater height. About Newport there 
appeared to be no well defined terrace. 

But direct evidence bearing on the height of the region in 
the Champlain period is afforded by the coast region between 
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Point Judith (the west cape of Narragansett Bay) and Watch 
Hill (the cape south of Stonington). Along much of this 
shore, as stated on page 411, there are wide flat meadows be- 
tween the hills and the sea, having a height of about 11 feet 
above high tide. The road passes between these flat meadows 
on the south, and the bowlder-covered hills on the north, and 
the contrast is very striking: the former sandy or gravelly and 
thinly grassy among the great bowlders, the latter having an 
even dense turf over a rich black soil. Above the level of the 
meadows no trace exists of sea-shore flats or beaches: the 
stony hill-sides rise gradually, with nothing about them to sug- 
gest a Champlain submergence. 

Off this shore, one to two miles, there is a sandy barrier: 
rising into hills to the westward, and it may be questioned, 
therefore, whether the meadows may not owe a part of their 
height to the flood waters. But the black soil appears to be 
evidence that they long lay with the surface at the sea-level, 
perhaps as a salt marsh of ‘the Champlain period. Large por- 
tions are thickly strewn with broken oyster shells, left by the 
Indians, and this may be one source of the fertility. 

No marine relics have yet been found in Champlain deposits 
about any part of Narragansett Bay to mark the sea-level. Such 
fossils should be looked for with more care than has hitherto 
been used ; but much looking will probably end in finding none. 
The great glacier must have filled the channels among the 
islands; and as the ice disappeared, the floods, having a strong 
pitch owing to the height at Providence, would have made a 
profound sweep through them. Absence of marine fossils is 
therefore what should reasonably be expected. 

An 80-foot terrace at Providence, a 56-foot terrace at East 
Greenwich, and an 11-foot plain on the sea-coast with no trace 
of any other terrace-level on the coast hills, are the positive 
facts gathered from the vicinity of Narragansett Bay. 


6. PRE-GLACIAL SAND-HILLS. 


To define more clearly what are true deposits of stratified 
drift of the era of the melting in Southern New England, I 
add a few remarks on certain sea-shore sand-hills, that are easily 
mistaken for drift formations. I refer to ridges and hills of 
stratified material along the shores between Watch Hill and 
Point Judith. 

It has long been known that Martha’s Vineyard consists 
largely of Tertiary sands interstratified with clays, anconsoli- 
dated — except in some places through limonitie depositions 
making a limonitic or iron conglomerate. Block Island, Long 
Island, and Fisher's Island, just off the New England coast, 
are also made up to a great extent of such unconsolidated 
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pre-glacial beds,—as I shall more particularly explain in an- 
other memoir. 

The New England coast region, from Watch Hill eastward, 
is but a continuation of Fisher’s Island, in its features, and 
also, as there is reason to believe, in its Tertiary deposits. Its 
hills or ridges are of various heights, up to 180 feet; and noth- 
ing besides unconsolidated, though bedded, sand, gravel and 
clay, occurs in their constitution. Clay-beds are not in sight. 
But near the Ocean House, one of the large Watch Hill hotels, 
a pond, near the sea-level, is called Clay pond, because of the 
clay beneath the water; and I am informed by a resident in 
the region, that masses of clay are sometimes thrown up by 
the sea on the beach, showing that it exists at the base of the 
sand hills. 

Over the stratified material of the hills lies the unstratified 
drift, with multitudes of large bowlders . 

These hills show that they do not consist of Champlain or 
later deposits by the following characteristics. 

In the first place, the hills are, as stated above, covered 
throughout with bowlders, down to within 10 or 12 feet of the 
sea level, and this demonstrates that the hills were there before 
the deposition of tthe bowlders and the associated gravel and 
sand. 

Further, the features as to the bowlders and the hills are 
just those of Fisher’s Island, which lies in their line at a dis- 
tance of only three miles to the west ;—and not that distance, 
since there are intermediate islets and reefs connecting the two; 
and on Fisher's island the clay beds and sand beds which 
underlie the top-dressing of unstratitied bowlder drift are in 
some places upturned and folded—proving thus their anterior 
origin. 

We may hence set aside those sea-border ridges as not of the 
Champlain period, and regard them as prior in elevation even 
to the Glacial period. Only the low grassy plain at their foot 
along the shores is of the Champlain water-arranged drift 
formation. 


CONCLUSIONS. 


The observations described in the preceding pages relate 
only to five of the river valleys of Southern New England. 
Although I have made no systematic measurements of terrace- 
heights in other valleys, I have seen enough in many of them 
to assure myself that all have the same class of facts to afford. 
The conclusions which are here reached with regard to the 
river floods are therefore conclusions for all Southern New 
England, and beyond this, I believe, for all New England, and 
other regions covered by the great glacier. 
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1. The first question before us is—What was the amount of 

depression in Southern New England during the melting of the 

lacier. 

. The evidence that some elevation took place in Southern 
New England after the Champlain period, based on the exist- 
ence of elevated flats along its sea-border, we may regard as 
conclusive. The height of the marine terraces where not 
modified by fluvial action varies between 5 feet and 265 feet, 
and rarely exceeds 15 feet. Taken alone, this affords no 
ground for believing that the elevation was less than 10 feet or 
greater than 25 feet. I think that 15 feet is the most reason- 
able inference, for the portion of the coast considered in the 
preceding pages. 

The evidence derived from the structure of the bedding in 
the New Haven region—that is, the direction of the dip in the 
flow-and-plunge portion (p. 418) appears to be good ; but since 
it is difficult to believe that the coast region of the Champlain 
period should have had no flats at the water level, to be 

laced, by an elevation of 40 feet, at a height of 40 feet, it is 

ard, in the absence of such terraces, to set aside all doubt 
with regard to that evidence. Hence, although at present 
unable otherwise to explain those facts, 1 am led to hold the 
conclusion in abeyance. This doubt is in opposition to my 
former statements. But those statements were based mainly 
on a study of the New Haven region, and the few facts from 
Connecticut previously on record. A decline in the height of 
the terrace-plain toward the Sound down to only 5 feet of ele- 
vation at the coast, along an estuary receiving three streams 
swollen by glacial floods, seemed to be accounted for satisfac- 
torily by the sweeping action of the floods, and the erosion by 
waves during the progress of an emergence. But now that we 
know that such a seaward pitch in the terrace plains exists 
along all the valleys of Southern New England, and that the 
sea-coast terrace is universally but 5 to 20 feet in height, those 
causes appear to be inadequate. It is difficult to believe that 
they could have prevented so completely the existence of shore 
plains above the low height mentioned, through the whole line 
of coast, even (1) where no rivers sent down their floods, and 
(2) where distant barriers protected the shores from the heavier 
seas. Were the land 40 or 50 feet below its present level, as 
hitherto supposed, some of the islands off the coast would still 
have been a shelter from the heavier waves; and many of ex- 
isting shore-hills would have been islands, protecting an inner 
region wholly from violent seas; so that deposits at or near a 
40-foot or 50-foot level might well have been formed. And 
yet none such exist. 

In the present state of the facts I therefore think that the 
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argument for an elevation of only 10 to 20 feet is the strongest, 
although not yet decisive. 

2. The river-valley formations not marine.-—The ocean took no 
part in the formation of the river terraces. The pitch in the 
terrace plains of the lower Housatonic, lower Connecticut, and 
the Thames, is alone sufficient evidence against marine action 
in the matter. 

8. The height of the flood the chief cause of the height of the ter- 
races.—The facts from the valleys of the Housatonic, Connect- 
icut and Thames prove that the river-valley formations— 
which now stand at so great a height above the river's surface 
—were not wholly, or for the greater part of their height, 
formed when the land was at a much lower level than now ; but, 
on the contrary, that they were formed when the river's waters 
were at a greaily higher level than now, and as a consequence, 
chiefly of the glacial flood. If the whole elevation of the land 
since they were made is but 15 feet, then the rest of the eleva- 
tion of the high terraces was owing to the height of the flood. 

The facts hence teach that we may have high terraces along 
valleys, and many terraces, and yet none be due to an elevation 
of the land. Further, the height of the lower terraces of strati- 
fied drift is comparatively of little geological interest. For, in 
New England, they cannot be proved to have had anything to 
do with successive stages of elevations; and, in general, they 
were underwater flats of different levels; or they originated as 
levels up to which the flood, according to its rate of flow, built 
the stratified material, or down to which they swept off that which 
had before been laid down; or they mark the level of oscilla- 
tions in the height of the flood after this had reached its height. 

4. Height of the streams during the flood.—The height of these 
valley formations above flood-level has been stated on preceding 
pages. 

The following table contains these heights, and also the cor- 
responding heights above mean /high-tide evel. 


Above flood Above high- 
level. tide level. 


On the Housatonic, at Birmingham, 95 feet. 110 feet. 
On the Connecticut, at Middletown, 150 feet. 170 feet. 
at Hartford, 160 feet. 185 feet. 
. " at Springfield, 180 feet. 237 feet. 
On the Thames, at Norwich, 110 feet. 117 feet. 
Head of Narragansett Bay, at Providence, 80 feet. 80 feet. 


To obtain the actual height above high-tide level, these num- 
bers should be reduced by whatever was the amount of depres- 
sion of the coast region during the Champlain period—that is 
by 15 feet, if that was the true amount. 

Another reduction also is required. 
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The heights of shell-bearing beaches on the coasts of Massa- 
chusetts, Maine, the Labrador coast, Lake Champlain, and the 
St. Lawrence, show that the amount of depression in the 
Champlain period (or of elevation since) ¢ncreased to the north- 
ward. If this was true along the eastern coast of New Eng- 
land, it was probably true also for the interior; indeed, Lake 
Champlain and the St. Lawrence at Montreal are part of the 
interior. Since the height of these beaches at Montreal have 
been shown by Dawson to indicate a depression there of 500 
feet, and since that on the Sound was certainly not over 45 
feet, and probably not over 15 feet, the average rate of increase 
from the Sound northward was about one foot and a haly'a mile.* 

Adopting this as the average rate, the amount of depression 
in consequence of it was increased at Birmingham, 10 miles 
from the Sound, by 18 feet. 


At Middletown, 20 miles in an air-line, by 40 feet. 
At Hartford, 35 miles, . by 524 feet. 
At Springfield, 58 miles, . by 87 feet. 
At Norwich, 15 miles, ws by 224 feet. 
At Providence, 28 miles, . by 42 feet. 

Providence, though 26 miles from the Sound, is 28 miles from 
a line having the course of the shore meadows west of Point 
Judith. 

With an increase northward, in the depression, of only 1 foot 
a mile, the depression derived from the source here considered, 
would have been owe-third less at each of the places. 

5. Pitch of the stream during the flood—Owing to this depres- 
sion, the pitch of the streams seaward was diminished. From 
the above numbers we obtained for the average pitch of the 
rivers to the Sound approximately : 

8 feet per mile below Birmingham. 
4°5 “ Middletown. 

foot Providence. 


In the highest modern floods, the pitch is about two feet below 
Birmingham ; nine inches below Middletown ; six inches below 
Norwich ; and not over one inch below Providence. 


* This subsidence, so much greater to the north over New England than to the 
south, must have occasioned, as I have stated in other places, nearly or quite a 
cessation in the movement of the glacier; and in this condition the ice appears to 
have melted away. One important consequence of this is the absence from New 
England of all terminal moraines. Terminal moraines are made from long-con- 
tinued successive depositions of moraine-material (rocks, gravel, sand) at the 
terminus or melting-place of the moving glacier; and were there no motion none 
would form. On this account, the subject of terminal moraines has not been in- 
cluded in this memoir on “Southern New England during the melting of the 
great glacier.” 
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Or, supposing the rate of increase of depression northward 
over Southern New England only one foot per mile, or less than 
farther north, the pitch would have been approximately : 


8°5 feet per mile below Birmingham. 
Middletown. 

Norwich. 
Providence. 

If the land were 15 feet below its present level along the 
southern coast of New England, and the average rate of in- 
crease of depression northward were 1 foot per mile, the 
height of the flood waters above high tide would have been 


At Birmingham, 85 feet. 
At Middletown, 1235 “ 
At Hartford, 135 

At Springfield, 164 

At Norwich, 87 

At Providence, 37 


It hence appears that, with 1 foot a mile as the northward 
increase of depression of the land, the waters would have been 
at Hartford on the same level as at Middletown; and at Spring- 
field, but 29 feet above the level at Hartford, instead of 384 
feet, the present difference; and the pitch from Springfield to 
Hartford would have been about a foot a mile. With 13 feet 
a mile of increase of depression northward, the flood at Spring- 
field would have been only 10 feet higher than at Middletown. 

7. Glacial conditions.—W hatever the rate of increase north- 
ward in the depression, and whatever the amount of actual de- 
pression along the Sound, only a small part of the marvellous in 
the glacial flood is removed. The rivers in the lower parts of 
the Housatonic, Connecticut and Thames valleys were cata- 
racts on a scale beyond all modern knowledge. The waters 
from the melting glacier must have been poured down the 
streams in vast volume to have piled to so great heights before 
outlets so wide and so deep. And such facts are but examples 
-d a condition that prevailed generally over the glacier-covered 
ands. 

6. The Champlain a Fluvial period.—It is to be remembered 
that the glacier consisted of the precipitated waters of many 
thousands of winters, each winter, too, a year in length. 
Hence, when the melting reached its height, some centuries of 
precipitated moisture were let loose at once. The results from 
the action of the great rivers of the era are registered in the 
height and width of the valley formations. The Champlain 
was eminently the Fluvial period of the earth’s history, while 
pluvially, or as it respects rain, it may not have exceeded the 
present time. 
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This last section of my Memoir, which purported at the out- 
set to treat of the amount of depression of the land during the 
melting of the glacier, has turned largely into a discussion of 
the evidences and effects of the Glacial flood—the subject of 
the first section. This is a consequence of the fact that the 
extent of the upper valley-terraces afford stronger testimony to 
the flood than the material of the beds, enabling us even to 
deduce the depth and spread and pitch of the flowing waters 
through the New England valleys, large and small. 

In another paper I propose to present other facts on this and 
connected topics derived from Long Island and the associated 
lands off the Southern New England coast. 


Art. LITI.—Ammonia a constant contaminant of Sulphuric Acid ; 
by F. H. Storer, Professor of Agricultural Chemistry in 
Harvard University. 


IN reflecting upon some of the reactions by which ammonia 
is known to be formed, it occurred to me that this substance 
would very probably, or perhaps necessarily, be produced in 
the ordinary process of making sulphuric acid, and that it 
might remain as a contamination in the acid as used in the 
chemical arts. Acting upon the idea I have myself tested and 
have caused to be tested carefully and methodically a consider- 
able number of samples of sulphuric acid obtained from dif- 
ferent chemical works, and have found that every one of the 
specimens examined contained appreciable quantities of ammo- 
nia. I find, moreover, on looking the matter up, that the 
observation is not new, inasmuch as Schoenbein* has stated, so 
long ago as 1862, that he found traces of ammonia in all the 
samples of oil of vitriol which he had tested for that substance. 
My experiments would nevertheless seem to be worthy of pub- 
lication, both because they confirm Schoenbein’s statement and 
because they go to show that ammonia is far more generally 
distributed as an impurity of chemical substances than has been 
commonly supposed hitherto. 

The thowiig acids were examined quantitatively by distill- 
ing a small portion of each of them with milk of lime, free 
from ammonia, and applying Nessler’s reagent to the distillate, 
in the manner described by Wanklyn, in his “ Water- Analysis,” 
London, 1874. 


L Oil of vitriol from a carboy bought at Bay-Side Alkali 
Works, South Boston. 
II. Oil of vitriol from the Chemical Works at North Billerica, Mass. 


* Wagner’s Jahresbericht Chem. Technologie, viii, 266. 
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IIL. Oil of vitriol from Eaton’s Chemical Works, South Wil- 
mington, Mass. 

IV. Oil of vitriol, “chemically pure,” from Trommsdorff of Erfurt. 

V. Pan acid from the Works at North Billerica. 

VI. Pan acid from Eaton’s Works. 

VII. Chamber acid from Eaton’s Works. 

VIII. Chamber acid from the Works at North Billerica. 

IX. Chamber acid from the Merrimack Print Works at Lowell. 


Five cubic centimeters* Gave grams 
of the acid of ammonia (NH;). 

0°000150 

0°000095 

0°000140 

0°000050 


Care was taken to procure the above samples of acids (ex- 
cepting Nos. I and TV) directly from the works where they were 
made. Hach of the specimens was kept in a full and tightly 
closed glass stoppered bottle until tested, and the portion 
tested was taken from the middle of the bottle. With the 
exception of Trommsdorfi’s acid (No. 4) all the samples are 
known to have been made from sulphur, i. e., not from pyrites. 
Several other samples of oil of vitriol of unknown origin were 
found to contain ammonia when tested qualitatively with 
Nessler’s reagent, and with the even more delicate reagent of 
Einbrodt.t So too when applied, for the sake of control, to 
the distillate from acid No. 4 of the foregoing list, Einbrodt’s 
test gave a very strong reaction for ammonia. 

There are several ways in which sulphuric acid may be con- 
taminated with ammonia. Some insignificant traces of this 
substance are of course contained in the air which is used for 
making the acid, and a still larger amount is often contained in 
the water that plays so important a part in the process of 
manufacture. It is not impossible indeed that nitrogen com- 
pounds in the water may sometimes be the cause of appreciable 
traces of ammonia in the acid. It is easy to conceive moreover 
that considerable quantities of ammonia may be formed in the 
apparatus of the sulphuric acid maker through reduction of 
nitric acid or other oxide of nitrogen that is necessarily present, 


* The weight of 5 c. c. of the oil of vitriol was rather more than 9 grams in 
each instance; that of the pan acid was about 8} grams, and that of the chamber 
acid rather more than 7 grams. 

+ Mercuric chloride in alkaline solutions. See Liebig & Kopp’s Jahresbericht, 
1852, v, 723 and 1863, xvi, 167. 
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and I find, in fact, by direct experiment, that ammonia is 
formed when warm dilute nitric acid is made to act upon lead 
or upon sulphur. 

Action of dilute Nitric Acid on Lead—A quantity of soft, 
clean commercial lead that had just been remelted was placed 
in a small glass flask and 50 ce. c. of dilute nitric acid (sp. gr. 
1-15) were poured upon it. The flask was closed against the 
air with a gas delivery tube, and after the action of the acid had 
ceased the solution was boiled with the milk of lime and the 
distillate tested for ammonia. But the reaction with Nessler’s 
liquor was so strong that no estimation of the amount of 
ammonia could be made. <A quantity of the lead (80 grams) 
boiled by itself in the milk of lime gave a distillate in which 
no ammonia could be detected by the Nessler test. On the 
other hand, 50 c. c. of the dilute nitric acid were found to con- 


tain 0000025 gram of ammonia. 
In a second trial 50 grams of the commercial lead were 


warmed during three hours with 50 ¢. c. of the dilute nitric 
acid. The solution was distilled with the milk of lime and the 
ammonia in the distillate was estimated by titration with 
standard oxalic acid :—0°002483 gram of ammonia was found. 

In a third trial 25 grams of pure lead (from Marquart of 
Bonn,) were warmed with 50. ¢. of the dilute nitric acid and 
0003279 gram of ammonia was found in the solution of nitrate 
of lead. 

Action of dilute Nitric Acid on Copper.—15 grams of clean 
copper clippings were gently warmed with 50 ¢. c. of the dilute 
nitric acid until there was no more action. The solution was 
distilled with milk of lime, and the ammonia estimated by 
Nessler’s test. 0°00004 gram of ammonia was found. 

Action of dilute Nitric Acid on Sulphur.—20 grams of pow- 
dered brimstone were added to 50 ¢. ¢. of the dilute nitric acid 
and the mixture was maintained at or near the temperature of 
boiling for three hours. On testing the liquid an abundance of 
ammonia was found. 

In another trial, 20 grams of the powdered brimstone were 
mixed with 100 c. c. of the dilute nitric acid. The mixture 
was allowed to stand in the cold for 48 hours, and then boiled 
gently during 8 hours. On testing the liquor by the Nessler 
process 000225 gram of ammonia was found in it. 

A small amount of nitrogen oxides may perhaps be reduced 
to ammonia in the process of sulphuric acid making by other 
deoxidizing agents, such as the organic impurities of crude 
sulphur,* or sulphuretted hydrogen,+ or even by sulphurous 
acid, though in a single experiment in which sulphurous acid, 


* See Wagner’s Jahresberizht Chem. Technologie, x, 149. 
+ Compare Johnston, in “#nelin’s Handbook, ii, 396. 
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evolved from copper clippings, was passed into dilute nitric 
acid (sp. gr. 1°15) for a couple of hours no ammonia could be 
detected in the liquid. The experiment of Schoenbein* more- 
over is to be remembered, in which ammonia, as well as 
sulphurous and sulphuric acids, was detected in water above 
which sulphur had been burned in the air. It would seem to 
be plain, however, that the substances previously mentioned 
must usually be the most efficient agents for the production of 
the ammonia. 

Doubtless a good deal of the ammonia thus formed by reduc- 
tion is destroyed again by reacting upon oxides of nitrogen in 
the liquid during the process of concentrating the weak sul- 
phuric acid. Pelouze proposed long agot to free the acid from 
nitrous contaminations by heating it with sulphate of ammonia. 
The reaction, though efficient, is simply incomplete. 

The presence of ammonia in sulphuric acid having been 
proved, the question presents itself whether, in spite of the 
tendency of ammonia to change to nitrous and nitric acid 
through oxidation, traces of it may not occur in a great variety 
of the chemicals in whose preparation sulphuric acid takes part. 
The following list comprises several substances, chosen some- 
what at random, which I have caused to be tested for ammonia, 
some of them for the sake of proving this idea, though mostly 
for a different purpose. The substances under examination 
were boiled with milk of lime that had been proved in each in- 
stance to be free from any trace of ammonia by long continued 
boiling, and testing of the distillates obtained from it. The dis- 
tillates obtained after the addition of the substance to the lime 
were received in graduated tubes and tested successively with 
Nessler’s reagent until they ceased to show any coloration. 

100 grams (or c. c.) of the 


substance contained 
gram of NHg. 


8s than 
reced- 


0°:00000 
much. 


monia when heated with lime. There was so much 

ammonia that it could not be estimated by the Nessler 

test, when 10 grams of the alum were operated upon,. much, 
* Journ. prakt. Chemie, lxxxvi, 145. + Gmelin’s Handbook, ii, 183. 

Am, Jour. Sc1.—THIRD oo Vou. X, No. 60.—Dzc., 1875. 


Nitric acid, taken from a carboy of pure acid from Bay- 
side Alkali Works, 10 c. c. gave 0°000035 gram of am- 
Chlorhydric acid, the ordinary concentrated commercial 
acid, 10 c. c. gave 0°000015 gram of ammonia, -...-.- 0°00015 
Ditto from a carboy of pure acid from Bayside Alkalisun c 
Works, 10 c. c. gave very little ammonia, ........... 
Acetic acid, chemically pure, from C. ‘White & Co., 
Philadelphia, 10 ¢. c. gave no reaction for ammonia, - - 
Potash alum, pure from Marquart of Bonn, gave strong pS 
Ditto, pure from Trommsdorff, gave strong smell of am- 
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100 grams (orc. c.) of the 
substance contained 
gram of NHg. 


Sulphate of alumina, pure from Marquart, 20 grams gave 

too much ammonia to be measured by the Nessler pro- 

cess (as used by us), and so did 5 grams,_ ..-.--.-- . much, 
Sulphate of iron (ferrous sulphate), 5 grams purified, 

from Powers & Weightman of Philadelphia, gave 


Ditto, common copperas, the last of an apothecary’s barrel, 
5 grams gave 0°00507 gram of ammonia, .-.--. - .----- 0°10140 


Ditto, copperas of unknown origin taken from a bottle in 
store room of Bussey Laboratory, 100 grams gave only 
Ditto, a sample of pure sulphate of iron from Marquart, 
gave a strong reaction for ammonia when tested quali- 
tatively, and a reaction was obtained also from a sam- 
ple of Marquart’s sulphate (“ pure by alcohol,”) -- .--- 
Sulphate of lime, pure precipitated, from Marquart, 35 
grams gave 0°0002 gram of ammonia,.-..-....-.------ 0°00057 
Other samples of sulphate of lime, tested in a slightly 
different way, gave the following results:—545 grams 
of ground gypsum, obtained originally at a seed store 
but kept in a store-room of the Bussey Institution for a 
year or more, were percolated with pure water (two 
liters) until no reaction for ammonia could be detected 
and the percolate was boiled without addition of lime, 
0°00392 gram of ammonia was found in the distillate. 
On adding lime a new portion of ammonia equal to 
20 grams of ground gypsum bought at a seed store and 
tested immediately on reaching the laboratory, gave 
0°00003 gram of ammonia on being boiled in pure 
water, and no more ammonia came off on adding milk 
150 grams of plaster of Paris, taken from a box in the 
Bussey store-room, gave 0°0035 gram of ammonia on 
being boiled with water alone, and 0°00002 gram more 
of ammonia came off on boiling with lime,.....-..--- 0°00234 
20 grams of plaster of Paris taken from a keg found 
standing in a recently built house, gave 0°000035 gram 


0°000734 


0°00015 


of ammonia on being boiled with water alone, .--. - - 0°000175+ 
Sulphate of potash, chemically pure, from Trommsdorff, 
20 grams gave only a faint trace of ammonia, ---- --- trace. 


Sulphate of soda, chemically pure crystals from Mar- 
quart, 20 grams gave no trace of ammonia. This 


result was verified by many qualitative trials,.......- 0°00000 
Bisulphate of soda from Marquart, gave strong reaction 
for ammonia when tested qualitatively,..........-.-. much. 


Sulphate of copper, pure from Marquart, 10 grams gave 
0°000105 gram of ammonia, ...............---...--- 


0°00105 
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100 grams (or c. c.) of the 
substance contained 
gram of NHg. 
Nitrate of potash, pure crystals from Marquart, 20 grams 
gave 0°000015 gram of ammonia, 0000075 
Nitrate of soda, taken from a bag of the crude nitrate 
of commerce, 20 grams gave 0°00004 gram of ammonia, 0°00020 
Common salt taken from middle of a large lump of native 
rock salt bought at a grocer’s shop, 20 grams gave 
0000022 gram of ammonia. Compare Vogel’s detec- 
tion of chloride of ammonium in rock salt (Gmelin’s 
Hand-book, ii, 416), 000011 
Ditto, pure from Marquart, 20 grams gave 0°0000425 
gram of ammonia, 0°000213 
Ditto, a sample prepared by dissolving pure crystals of 
carbonate of soda in pure chlorhydric acid gave no 
reaction when tested directly with Nessler’s reagent, - none, 
Phosphate of soda, pure crystals from Marquart, 20 
grams gave no reaction for ammonia, 0°00000 
Acetate of soda, pure crystals, 20 grams gave no reac- 
Carbonate of soda, pure crystals from Marquart, gave no 
reaction for ammonia when tested directly with 
Nessler’s reagent, 000000 
Carbonate of potash, pure from Marquart, gave no reac- 
tion when tested directly, 000000 
Hydrate of soda, pure from Marquart, 5 grams gave no 
Hydrate of lime, obtained by slacking the excellent 
quicklime from Brandon, Vt., 20 grams of the whitest 
portion of the mass gave no reaction for ammonia, 
while 20 grams of the grayest portion gave 0°00001 
COORD 
Chlorate of potash from Marquart gave 0°0001 gram of 
ammonia, 0°00050 
Crude sulphur, from a box in Bussey store-room, 10 
grams gave 0°00015 gram of ammonia, 0°00150 
Flowers of sulphur from Marquart, 10 grams gave 
0°00075 gram of ammonia, 0:00750 
Sulphide of sodium from Marquart, 5 grams gave 0°001 
gram of ammonia, 0°02000 
Sulphide of potassium from Marquart, 5 grams gave 
00009 gram ammonia, 0°01800 
Sulphide of iron from Marquart, 5 grams gave 0°00085 
gram of ammonia, 0°01700 
Ditto, from a quantity of the foregoing that had just 
been fused in a Hessian crucible, 20 grams taken from 
the middle of the solid cake, gave 0°00025 gram of 
ammonia, 0°00125 
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Portions of the distillates from the sulphides of sodium, 
potassium and iron, on being tested with Hinbrodt’s reagent, 
for the sake of control, gave strong reactions for ammonia. 

In order to avoid any confusion that might arise from colora- 
tion of the Nessler reagent by sulphuretted hydrogen, the 
following modifications of the ordinary process were employed 
in testing sulphur and the sulphides. In the case of sulphide 
of potassium and sulphide of sodium, the weighed substance 
was dissolved in about half a litre of pure water, free from 
ammonia, the solution was distilled and a quarter litre of distil- 
late was collected, experience having shown that all the ammo- 
nia in the sulphide came forward in this amount of liquid. 
The distillate was acidified with a few drops of sulphuric acid, 
boiled until sulphuretted hydrogen had ceased to come off and 
then redistilled with milk of lime, the ammonia in the new dis- 
tillate being determined with Nessler’s reagent in the usual way. 

In the case of sulphur and sulphide of iron the finely pow- 
dered, weighed substance was distilled with milk of lime, the 
distillate was acidified and boiled to expel sulphuretted hydro- 
gen and finally redistilled in the manner just described. 


Oxalic acid, “tertium depuratum” from Marquart, 20 


grams gave 0°0003 gram of ammonia,.........--..-- 0°00150 
Tartaric acid, from Marquart, 10 grams gave 0:0001 

Vogel (Wagner’s Jahresbericht, ix, 526) found 0°012 per 

cent of ammonia in a sample of crude tartar, --..-.-- 0:01200 
Boracic acid, pure from Marquart, 10 grams gave 0°000055 


that is to say, rather less than might have been inferred from 
the fact that ammonium compounds accompany boracic acid in 
the Tuscan lagoons (see Gmelin’s Handbook, ii, pp. 97, 98; 
Bechi, Wagner’s Jahresbericht, ix, 855; Vohl, ibid. xii, 205, 
and ibid. (N. S.) i, 210.) 

Though the figures in the foregoing table may seem small 
or even insignificant to persons unaccustomed to use Nessler’s 
test, they are really large in several instances and noteworthy 
in all. It should be understood, moreover, that in working 
with Nessler’s process it is easy to exclude ammonia from the 
water and from the other reagents that are employed and to 
avoid the ammonia of the air. It is hardly necessary to urge 
that the utmost care has been exercised in these respects in all 
the foregoing tests. A large proportion of the substances 
tested were taken from the tightly closed, particularly well- 
ground, bottles in which they had been im- 
ported and which had never been opened until the time of ap- 
plying the test, but it is noteworthy that this precaution 
seemed to be devoid of significance. 
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Those substances, such as sulphate of soda for example, 
which contained no ammonia when taken from freshly opened 
bottles, likewise contained none when taken from bottles that 
had been frequently opened and which had stood in a store- 
room with other chemicals during three or four years. I find 
naturally enough, that filter paper and other porous materials 
that have been exposed to the air of a laboratory are highly 
charged with ammonia, in the same way that the reagent 
bottles upon our shelves become coated with ammonium com- 
pounds, but it would seem, nevertheless, that there is a limit to 
the penetrative power of the ammoniacal gases. It will be 
noticed for that matter that a tolerably large proportion of the 
substances examined contained no ammonia whatsoever, and in 
general I have not observed that chemicals taken from their 
bottles at the moment of reaching the laboratory are any more 
liable to be free from ammonia than those which have been 
long in store. 

A good idea of the relative importance of the ammonia found 
in the chemicals above described may be got by contrasting the 
figures given in the table with the amounts of ammonia that 
occur in natural waters as given by Wanklyn and by many 
other authorities, or by comparing the above results obtained 
from chemicals with the following statement of results that 
were obtained from rain water in this laboratory at the same 
time and by the same operator. 


One litre of rain water taken from 
south cistern of Bussey Inst. 


Contained milligrams of 100 c. c. of the water 
jumenoi contained grams 
Free NHS. ammonia. free NHS. 
April 20, 1875, “08 0°0000532 
April 20, 1875, “06 0°0000532 
April 22, 1875, 0°000048 
May 4, 1875, “500 10 0°00005 
June 7, 1875, “480 0:000048 
June 7, 1875, *475 0°0000475 
One litre of rain water caught in 
dish on roof of Bussey Inst. 
July 23, 1875, “100 000001 
July 29, 1875, ‘300 000003 
One litre of rain water from 
snow caught 
April 20, 1875, 147 06 0°0000147 


It is worthy of mention that water obtained by melting ice 
—such as sold hereabouts, as in all American towns, for 
domestic use—is remarkably free from ammonia. Thus a litre 
of water obtained by melting a block of Muddy Pond ice was 
found to contain only 018 milligram of ammonia. In other 
words, 100 cc. of the melted ice contained no more than 
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00000018 gram of ammonia. A litre of water obtained by 
melting the clear portion of a block of Jamaica Pond ice, con- 
tained 04 milligram of ammonia, and a litre of water obtained 
by melting the cloudy porous portion of the same block yielded 
precisely the same amount, viz: at the rate of 0:000004 gram 
of ammonia in 100 c. c. of the water. By distilling off from a 
glass vessel a comparatively small proportion of the melted ice it 
Is easy to expel these traces of ammonia and to obtain water 
that is practically free from that substance, such as is needed 
for making the standards of comparison upon which the 
Nessler test depends. It appeared in fact that before such dis- 
tillation the mere melted ice was as free from ammonia as the 
water of deep wells in this neighborhood, that had been slowly 
boiled down in a copper still to four-fifths of its original volume 
for the express purpose of expelling ammonia. Both the 
melted ice and the purified well waters had to be distilled anew 
in glass vessels in order to obtain water that was completely 
free from ammonia, but the proportion of impure distillate to 
be thrown aside was no larger in the one case than in the other. 

I am indebted to my assistant, Mr. D. S. Lewis. for his 
skillful codperation in this research, and to my friend Mr. F., P. 
Pearson, chemist of the Merrimack Print Works, for a number 
of samples of acids. 


Bussey Institution, Jamaica Plain, Mass., September, 1875. 


Art. LIV.—Abstract of a Memoir on the Urigin of the Alps; 
by Prof. Epwarp Svusss, of Vienna.* 


ACCORDING to the views of the early geologists, still widely 
accepted, the origin of mountains is to be ascribed to the eleva- 
tion of a molten or semi-molten mass which has thrown up the 
rocks along its axis, and crowded the upper strata to the right 
and left, forming in this way amountain-chain. This principle 
has been applied to the Alps by Studer, and, in accordance with 
this it has been customary to speak of a middle zone, embracing 
the isolated central masses, with parallel subordinate zones to 
the north and south. The folding and banded arrangement in 
the outer chains has been ascribed to a mighty pressure which 
has been exerted in a northerly or southerly direction by the 
central zone, as it was elevated from below. The cause of the 
elevation has been left entirely unexplained. 

This view is, however, at variance with all the facts observed. 
It may be true that the granites of the Alps are in great meas- 
ure of eruptive origin; but they are unquestionably much 


* Die Entstehung der Alpen, 168 pp. 8vo. Wien, 1875. 
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older than the Molasse of Lucerne, so that they can have had 
no influence in the dynamic changes in which it has been 
involved; moreover, with the exception of one or two unim- 
portant cases, no example can be shown in which eruptive rocks 
have been the cause of change of position in the older sedimen- 
tary strata. Another argument against this view is found in the 
irregular, shattered condition of the central] masses as contrasted 
with the even trend in the folds of the outer-lying mountain 
chains. A glance, for instance, at the position of the crystai- 
line rocks of the Finsteraarhorn, overlying the younger strata, 
shows that the folding-over must have originated, not in the 
eruption or expansion of isolated ceutral masses, but in some 
general, horizontal movement of the mountain-system as a 
whole. 

In the general consideration of this subject it is to be‘explained 
that the term Alpine System is intended to include all the 
mountain chains, with their various branches, from the Jura 
Mountains to the Appenines in the south, and the Carpathians 
in the east—in other words all those mountains which show a 
constant predominance of certain trends or lines of directions. 
The western and northern limits of this extended region are 
formed by the older elevations of the Iles d’Hiétres, the eastern 
edge of the Central-Plateau of France, the southern extremities 
of the Vosges Mountains and the Black Forest, with the south- 
ern border of Bohemia. Within this limit, the Alps are devel- 
oped with wonderful regularity, stretching in great curves from 
the end of one of these older mountain points to the next; and 
against them the rocks have been pressed up and shoved on in 
parallel lines, as against immovable barriers. An example of this 
action is furnished by the island of gneiss and rothliegendes at 
Déle, which forms the southeastern continuation of the Vosges 
Mountains, where the dependence of the folds and fractures in 
the Jura on the distribution of the older rocks can be most clearly 
seen. The whole Jura Mountains have been here pressed up into 
many parallel bands, while on the other side of the obstruction 
the Jurassic deposits cover a wide area without showing any 
trace of this tremendous horizontal movement. This same 
principle is true of the Alps to the east, but it is to be noticed 
that in the Juras the rocks in the northern border are continued 
immediately beyond the limits of the mountains, while in the 
eastern Alps the rocks, which on the northern side tower over 
the plain, have as a rule no distinct continuation on the other 
side of it. . 

Again, each branch of the Alpine system is everywhere one- 
sided, not symmetrically formed ; while, at the same time, the 
moving power was alike throughout. This point is especially 
well exemplified by the Appenines, whose structure deserves a 
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detailed description. To the north of Genoa the long lines of the 
Molasse and Flysch rise gradually from the Piedmontese plain, 
and extend southward in great curves. In the neighborhood 
of Bologna the Flysch forms the dividing line between the inner- 
Appenine depressions of Tuscany and the outer-Appenine 
region of Adria, and it stretches on in an unbroken course 
through the peninsula to the Gulf of Tarentum. Within this 
limit the limestone mountains extend uninterrupted from 
Spezia southward, embracing the Abruzzen, the Gran Sasso and 
the elevations of the Basilicata. Still within the line, on the 
western coast of Italy, are found the isolated fragments of the 
older crystalline rocks. As traces of the action of the mighty 
forces which caused this great horizontal shove, we may point to 
the wide areas of depression of the Tyrrhenian and eastern part 
of the Ligurian seas, while between the ruins of the ancient 
rocks the fissures are to this day in part open, on which are sit- 
uated a long series of volcanoes, and along which earthquake 
shocks are propagated. Thus the Appenines show two sides 
differing essentially from each other—one the side of shoving 
and folding, the other of fracture and volcanic phenomena; the 
former is convex and continuous, the latter is interrupted by 
areas of depression. 

The western Alps repeat the same contrast of a folded outer 
side, and an inner side of fracture, though here the volcanic 
mountains are wanting. At no point on the southern side of 
these western Alps can an equivalent of the long anticlinal of 
the Molasse be found; in no case can a profile be given which 
shall show an older middle zone flanked by symmetrical side 
zones. The Juras, too, are a model of a true one-sided move- 
ment, caused by pressure against an immovable foreign mass of 
older rocks. The fracture line is in this case turned toward the 


Alps. 

The eastern Alps alone show a great series of Mesozoic and 
Tertiary rocks on their southern side, which might be regarded 
as belonging to the hypothetical southern zone. If we attempt, 
however, to compare the long series of regular folds, which are so 
conspicuous in the northern zone, with the rocks on the other 
side, we find that nowhere in the latter is there the slightest cor- 
respondence. ‘he careful consideration of the relations here 
exhibited shows that the strata do not conform in strike with 
those of the northern zone. On the contrary, we are justified 
in concluding that this broad mountain girdle separates toward 
the east into several one-sided chains. 

The same one-sided structure belongs to the Carpathians and 
the other branches of the Alpine system to the east and south. 
This principle established, it becomes clear that we must aban- 
don the idea of a symmetrical structure—a middle zone with 
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two equal and corresponding side zones, and grant that the 
whole mountain-chain, from the Appenines to the Carpathians, 
is the product of a common force, which has acted more or less 
in a horizontal direction. 

In regard to the age of the Alps, or more properly the epoch 
in which they were elevated, a somewhat different view must 
be adopted than that which was accepted in former years. It is 
now unquestioned that strata belonging to the middle Tertiary 
have shared in the general movement. This shows that the 
movements which have ended in the elevation of this chain 
continued up to a comparatively recent time. It is equally 
true, however, that the same regions have in much earlier times 
repeatedly suffered similar movements, as is shown by the posi- 
tion of the younger sediments on the oldest rocks of the same 
chain. The many examples of this truth which might be quoted 
show that, up to a time which extends far into the Mesozoic 
age, the region of the Alps was often the theater of great catas- 
trophes. The greater abundance of eruptive rocks in the south- 
ern Alps shows that in the earlier times the course of action was 
essentially the same as in later epochs. 

The consideration of all the subjects touched upon in the 
preceding paragraphs lead to conclusions which to a very con- 
siderable extent agree with those arrived at by Prof. Dana in 
his discussion of mountain-making in general. 

The force which acted to produce the results, which we see 
to-day must have been a horizontal one, as is abundantly proved 
by a survey of all the facts) The exertion of this horizontal 
force was essentially influenced by resistance from four different 
sources: 1, from the presence of foreign masses of older rocks ; 
2, from the folding mass itself; 3, from the occasional introduc- 
tion of older voleanic rocks, as granite and porphyry, in the 
moving mass; 4, finally, it appears that single mountain masses, 
like the Adamello or the red-porphyry, near Botzen, have 
exerted an essential influence on the development of the sur- 
rounding mountain region. 

The examination of the various mountain regions of Europe 
not included in the Alpine system, gives confirmation of the 
views thus far expressed in regard to the one-sided nature 
of mountains, and the horizontal shove which has been the 
cause of their elevation. This is true of the Bohemian region, 
taken as a whole; of the Riesengebirge, the Erzgebirge, and 
80 on. 

[For a detailed discussion of the subject, reference must be 
made to the complete memoir, of which this is an abstract.] 

The direction of the fracture lines varies from northeast to 
northwest, and the motion was mostly to the northward, though 
some isolated exceptions, in the case of a southerly movement, 
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exist in central Europe. If we look at the subject more broadly, 
however, and pass out of Europe to America, and then further 
study in as great detail as is now possible the great mountain- 
chains of Asia, we arrive at this grand conclusion: throughout, 
mountain-masses and mountain-movements are one-sided, and 
the direction of the movement is in general northwest, north, 
or northeast, in North America and Europe, but southerly, or 
southeasterly, in central Asia. There is no regular geometrical 
arrangement in the mountain chains. 

Looking at the facts which have been stated, making only 
the supposition that an unequal contraction of the surface of 
the planet has taken place, we see that the simplest form of 
mountain consists in a fracture, which runs at right angles 
to the direction of the contraction ; the fractured part moves 
forward in the direction of the force from contraction, while 
volcanic phenomena may manifest themselves at the line of 
breakage. The Erzgebirge forms an example of such a moun- 
tain-mass. 

The second and most common form begins with a main 
fold striking across the direction of contraction, and inclined 
toward that. The breakage takes place in the fold in the 
line of greatest tension. If the force continues, the part of this 
fold in advance will be pushed still farther on, piling up before 
it the sedimentary strata into broader, subordinate folds, while 
the part behind sinks down, and, between its fragments, the 
volcanic phenomena appear. Thus it is with the Appenines. 
In case of an obstruction in front the mass may be turned aside, 
and, in fact, many complications may thus arise. 

Still a third form consists in the formation of a large number 
of parallel folds which cover a considerable area, but with a 
steep line, as a rule, on the inner side of the fracture, while the 
volcanic phenomena are wanting. Here belong the Jura Moun- 
tains. Cases may also occur in which the width of the main- 
fold is so great that there results, not a mountain-chain, but a 
general mass-elevation ; an example of this may be found in 
the recent changes of level observed on the Scandinavian coast. 

In regard to the depth at which the contraction producing the 
lateral pressure took place, it may be safest to say that while in 
many cases the depth must have been very great, in others the 
contrary is true. Thus the movement which occasioned the 
fracture of the Erzgebirge must have taken place at a great 
depth, as also those which elevated the oldest rocks of the Alps. 
On the other hand, the shoving forward of the northeastern 
Alps, and the deviation in their direction, belong to a higher 
horizon, and the elevation of the Molasse to one still higher, 
while examples may also be given of foldings which must have 
been very shallow. 
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No influence of a radial contraction has been observed; nor 
is there any effect in the direction of the waves of contraction 
which can be attributed to the rotation of the earth. 

In conclusion, it may be remarked that mountain-making as 
a whole can be regarded as a stiffening of the earth’s surtace, 
which process has been determined by the distribution of 
certain older rigid masses. These may be made up of mount- 
ain lines pushed up together, and crossing each other, as in 
Bohemia, or they may consist of wide extended surfaces whose 
strata, even the oldest, have retained their horizontal position, 
as in the great Russian plain. These primitive masses conform 
to no geometrical law either in outline or distribution, though 
they have determined the form and course of the folds which 
contraction has produced in the more pliant portions of the 
earth’s surface between them. E. S. DANA. 


Art. LV.—Studies on Magnetic Distribution; by Henry A. 
ROWLAND, of the Johns Hopkins University, Baltimore. 


(Continued from page 335.) 


Table I. is from a bar 174 inches long with a magnetizing 
helix 14 inch long at one end, the zero-point being at the other. 
Table II. is from a bar 9 feet long with a helix 44 inches long 
quite near one end, the zero-point being at 1 inch from the helix 
toward the long end. Table IIL is from a bar 2 feet long with 
a helix 44 inches long near one end, so that its center was 192 
inches from the end on which the experiments were made, the 
zero-point being at the end. 


TaBLE l. Bar ‘18 inch diameter. 0 at end of bar. 


Ve | | 

Ob- | Calcu- | Error ot Ob- | Calcu- | Error of 

served. | lated. Q’e- | served. | lated. Q’. 
0 27 hal | 0 
3 | 39 | +°8 
5 2:0 2:0 o | 59 | 66 | 
7 3-2 2°8 —4 | lo4 | 110 | 
8 3°5 —2 | 136 138 | 
9 4°3 4°3 o | 173 17°3 0 
10 5:3 5-2 —1 | 216 21°6 | 0 
11 65 65 0 26-9 26°8 | 
12 8-0 +3 33°4 33°3 
13 9°5 9°9 | 411 41°3 | + °2 
14 | 50°6 51-2 


Q’ 2181), 


| 
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In adapting the formula to apply to the case of Table I, 
we may assume that at the end of the bars = 0 and C= 0, 
which is equivalent to assuming that the number of lines of 
induction which pass out at the end of the rod are too small 
to be appreciated. 

In Table IT. observations were not made over the whole length 
of the rod, and the zero-point was not at the end of the bar. 
It is evident, however, that by giving a proper value to s we 
may suppose the bar to end at any point. As the rod is very 
long, expressions of the form 


Q’—C” and Q’e et 

will apply. 
TABLE II. Bar °39 inch diameter. 0 at 1 inch from helix. 
Q’—C”. Q’—C”. 


Ob- Error of |" Op. ‘| ‘Caleu- 
served. , Q’e. served. | lated. 


902°5 
755° 
689°8 
629°5 
514°3 
523°1 
4760 
432°5 
392° 
355°6 
3215 
261°2 
2355 
209°0 
187°3 
166°4 
129 4 
97°8 
M11 
48°6 
29°0 
12°6 
— 12 
Q’—C” = 983e—%8135L 80-5 = 983(10)—L—80°5. 
= = 80(10)—55L AL, 


| 


0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 


+] 


20°9 
19°3 
17°8 
31°5 
26°7 
22°8 
19°4 
165 
14°0 


| 
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1 

bo 
bo 
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In Table II. the observations were near the end of the rod, 
and were repeated several times. Neglecting the end of the rod, 
we have s = 0. 

In these tables we see quite a good agreement between theory 
and observation ; but on more careful examination we observe a 
certain law in the distribution of errors. Thus in Table I. the 
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TaBLE III. Bar ‘39 inch diameter. 0 at end of bar. 


Q’e. 
Ob- Calcu- 
served. * | served. | lated. 


Error of 


Q’. 


| 
Error of | Ob- 


| 0- 0- 
| 15°2 | 
36-0 30°5 
52°0 46-0 
67°8 61°8 
84:3 
101°3 95-0 
1189 | 
137°3 | 130-9 
| 150°3 
1768 | 170% 
| 
221-4 | 215°3 
| 239°9 
273°0 | 266°4 
28'8 284 | 294°6 
31°8 30°5 333°6 | 325-1 


Q': = + 19-1)» Q’ = 89(10°°37L — 


19°7 
16°3 
16°0 
15°8 
16°5 
17°6 
18°4 
20°3 
21°8 
22°8 
24°8 
26°8 26°5 


| 


S ot 


o 
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errors of Q’ are all positive between 0 and 8 inches; and this 
has always been found to be the case at this part of the bar in 
all my experiments. 

The explanation of this is very simple. In obtaining the 
formule we assumed that the magnetic permeability of the bar 
f was a constant quantity; but it has been shown by Dr. 
Stoletow and myself, independently of each other, that yu in- 
creases as the magnetism of the bar increases when the latter is 
not great. Hence between 0 and 8 inches the resistance of the 
bar R is greater than at succeeding points, and hence a Jess 
number of lines of induction pass down the bar from 8 towards 
0 than would be given by the formula which has been adapted 
to the average value of R at from 9 to 14 inches. In Table 
II. this same fact shows itself towards the last of the table, 
and would probably be more prominent had the table been 
carried further. However, in this table all things have com- 
bined to satisfy the formula with great accuracy. 


2. 


Distribution at end of bar. 
In Table III. we come across a fact of an entirely different 
nature from the above. Fig. 2 is the plot of this table, and 
gives the values of Q’e at different parts of the rod. 


0 
—4°5 
—5'5 
—6°0 
—6'3 
—6'4 
10 —6°1 
11 
12 
13 — 63 
14 —66 
15 
16 


454 H. A. Rowland—Studies on Magnetic Distribution. 


The horizontal line in the figure represents values of L, 
and the vertical ordinates are values cf Q’e. The full line 
gives the observed distribution, and the dotted line that accord- 
ing to the formula. 

The formula gives the distribution very nearly for all points 
except those near the end. The formula indicates that Q’e de- 
creases continully toward the end; but by experiment we see 
that it increases near this point. On first seeing this, I thought 
that it was due to some residual magnetism in the bar; but after 
repeating the experiment several times with proper care, I soon 
found that this was always the case. I give the following ex- 
planation of it:—In the formule we have assumed R’, the re- 
sistance of the medium, to be a constant; now this resistance 
includes that of the lines of force as they pass from the rod 
through the medium and thus back to the other end of the rod; 
and of this whole quantity the part which affects the relative 
distribution at any part of the rod most is that of the medium 
immediately surrounding that part ; and so the parts near the 
end have the advantage over those further back, inasmuch as the 
lines can pass forward as well as outward into the medium. 
The same thing takes place in the case of the distribution of 
electricity, where the “ density” is inversely proportional to the 
resistance which the lines of inductive force experience from the 
medium; and here we find that the “density” is greatest on 
the projections of the body, showing that the resistance to the 
lines of induction is less in such situations, and by analogy 
showing that this must also be the case for lines of magnetic 
force. But this effect is not very great in cylinders until quite 
near the end; for Coulomb, in a long electrified cylinder, has 
found the density at one diameter back from the end only 1:25 
times that at the center, and so there is probably a long distance 
in the center where the density is sensibly constant. Hence we 
may suppose that our second hypothesis that R’ is a constant 
will be approximately correct for all parts of a bar except the 
ends, though of course this will vary to some extent with the 
distribution of the lines in the medium; at least the change 
in R’ will be gradual except near the end, and so may he par- 
tially allowed for by giving a mean value to 7. 

Hence we see that could the formula be so changed as to in- 
clude both the variation of R and of R’, it would probably agree 
with the three tables given. 

To study the effect of variation in the permeability more care- 
fully, we can proceed in another manner, and use the formule 
only to get the value of r at different parts of the rods. 

No matter how r may vary, equations (2) and (8) will apply 
to a very small distance / along the rod; and as the origin of 
coordinates may be at any point on the rod, if Q’ and Q’e are 
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taken at one point and Q and Qe at another point whose dis- 
tance from the first is /, we shall have the four equations 


C 
— 
Q ) 


C 


Calling ro H and 3 = G, we shall find, on eliminating 


C and A and developing «” and «", 
2/GH+1 
or to a greater degree of approximation, 


Before applying these formulz to any series of observations, 
the latter should be freed from most of the irregularities due to 
accidental causes. For this purpose the following Tables have 
been plotted and a regular curve drawn to represent as nearly 
as possible the observations; in other cases a column of differ- 
ences was formed and plotted. In either case the ordinates of 
the curves were accepted as the true quantities. But for fear 
that some may accuse me of tampering with my observations, I 
have in all cases added these as they were obtained 

The correction is necessary, because small irregularities in 
the observations will produce immense charges in r?. 

Table IV. contains some of the best observations I have 
obtained. It is from a bar 57 inches long with a helix 14 
inch long in the center to magnetize it. Hach quantity is 
the mean of six observations, these being made on both ends 
of the bar and with the current in opposite directions. 

In this table a source of error was guarded against which 
I have not seen mentioned elsewhere. When a bar of iron 
is magnetized at any part and the distribution over the rest 
quickly measured, on being then allowed to stand some time 
and the distribution again taken, it will have changed same- 
what, the magnetism having, as it were, creeped down the 
bar further. Hence in this table time was allowed for the bar 
to reach its permanent state. 

On looking over column 6, which contains the values of 
= R’ap (equation 7), we observe that as Q’ increases, 


(9) 


the value of R’ay first increases and then decreases. Now itis 
not probable that R’ undergoes any sudden change of this sort, 


A-1l 
| | | | | 
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TaBLEIV. Bar ‘19 inch diameter. 0 at center of bar. 


Ve | Ve R |1_ 
L. Ob- | Cor- | Cor- r= 

served. | rected. | rected. é 

1 | 161-7 
2 240 | 240 | 127-7 
3 170 | 110°7 041 24°4 
4 13°7 | 97:0 0256 39°1 
5 11°6 11°65 | 85°4 "0192 52°] 
6 10°2 10°15 | ‘0168 59°5 
7 9°0 9°0 66°2 ‘0150 66°7 
8 80 | 58:2 0153 70°4 
9 7:15 511 "0150 66°7 
10 6°4 6°35 | 447 "0142 62°9 
1] 5°7 5°65 | ‘0160 62°5 
12 4°9 50 | 34:1 ‘0167 59°9 
13 4°4 44 | 29°7 ‘0180 55°6 
14 3°6 39 | 54°3 
15 3°3 34 | 22°4 ‘0184 54:3 
284 22°4 22-4 | 


and so it is probably due to change in the permeability of the 
rod. Hence by this method we arrive at the same results 
as by a more direct and exact method.* But by this means 
we are able to prove in the most unequivocal manner that 
magnetic permeability is a function of the magnetization of the 
tron and not of the magnetizing force. Hence it is for this reason 
that I have preferred in my papers on “ Magnetic Permeability” 
to consider it in this way in the formule and also in the plots, 
while Dr. Stoletow in his paper (Phil. Mag., Jan., 1878) plots the 
magnetizing-function as a function of the magnetizing-force. 

When we plot the results in this table with reference to 
Q’ and R’ayp, the effect of the variation of R’ is apparent; and 
we see, on comparing the curve with those given in my paper 
above referred to, that R’ increases as L increases, at least 
between L = 2 and L = 8, which is as we should suppose, from 
the arrangement of the apparatus. For this table J happen to 
have data for determining Qin absolute measure, aud these show 
that the maximum value of « should be about where the table 
shows it to be. 

This method of finding the variation of is analogous to that 
of finding conductivity for heat by raising the temperature of 
one end of a bar and noting the distribution of heat over the 
bar: and indeed the curves of distribution are nearly the same 
in the two cases. 

If it were thought worth while, it would be very easy to ob- 
tain a curve of magnetic distribution for a rod and then enclose 
the whole rod in a helix and determine its curve of permeability. 


* Phil. Mag., August, 1873. 
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This would give data for determining R’ in absolute measure at 
every point of the rod. 

To complete the argument that the variation of r? is in great 
measure due to that of 4, I have caused the magnetizing-force 
ona bar to vary. Tables V, VI, and VII. are from a bar 9 


TABLE V. Magnetizing current 


Q’e. Q’e. Q’. Q’e. 
L Ob- Cor- Cor- 1_ | Caleu- 
served. | rected. | rected. | ~ R” jr?” lated. 
0 27 0 
1 69 2°40 
5 32°4 | 24°87 
6 31°5 32:0 | 1885 | -0190 52°4 | 32°38 
7 28°2 28-2 | 160°3 0212 47-2 
8 24°7 135°6 0218 45°9 
9 ara | | 1139 | | 424 
10 18°6 19°0 94:9 | -0252 39°7 & 
11 16°8 16°4 785 | -0298 36-0 
12 14:2 643 | 0311 
13 12°0 52°3 | -0367 27-2 3 
14 10°0 42:3 | -0404 24°8 ig 
15 t | 341 | 0440 | 22-7 
16 66 275 =| +0445 22°5 = 
17 f 11°6 51 224 | 
18 994 22-4 
End. 
TABLE VI. Magnetizing current ‘31. 
L. Ob- Cor- Cor- Calcu- 
served. | rected. | rected. lated. 
0 16.3 0 
2 17°3 
6 55°2 .... | 391°9 55°90 
7 46'8 55°1 | 336°8 
8 48-1 | 288-7 0204 49:0 Q 
9 si3 | 423 | 2464 | 0201 | 49-7 
10 374 | | -0202 49°5 
12 290 | 1470 | -0243 | 41-2 4 
13 46-4 25°3 121°7 0262 38°2 
14 21°9 | -0300 
15 $| 35-4 18°7 81°1 0352 28°4 
16 15°6 65°5 | 24°7 | 
17 12°7 52°8 | -0479 20°9 
18 
End. 43°0 


Am. Jour. So1.—THIRD Vou, X, No. 59.—Dzc., 1875. 
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feet long and ‘25 inch diameter. At the center a‘single layer 
of fine wire was wound for a distance of 1 foot, and the current 
for magnetizing the bar was sent through this. The zero-point 
was at the center of this helix and at the center of the bar, so 
that the observations on the first 6 inches include the part of 
the bar covered by the helix. 

The values of Q’e are the sum of four observations on each end 
of the bar and with the current reversed. The three tables are 
— with each other, the same arbitrary unit being used 

or all. 


TABLE VII. Magnetizing current 1°12. 


| | Q’. | | | 
L. | Cor- | | | —, | Caleu- 
served. | rected. | rected. | &. | lated. 
0 3.5 | | 762-4 0 
1 oe |) | | | 
4 44°3 Fae 7066 | .... | .... | 26°70 
5 66°6 | 662°3 .... | 43°36 
6 71:2 | 71-2 595°7 | | 6937 
7 595 | 59°% | 0239 | 
8 | 0200 | 50-0 
9 45°2 | 413°6 | 0162 | 61°7 r=) 
10 40°3 40°3 3684 | ‘0141 | 70°9 
11 36°3 36°8 | | 833 
12 33°3 33°5 291°3 | 0107 | 93°5 
13 30°6 30°5 | -0110 | 90°9 
14 280 227°3 | -0116 86'2 
15 25°6 25°4 199°3 | ‘0118 84-7 
16 23°4 22°7 173°9 | 
17 20°0 20°3 151°2 | -0147 68:0 
18 18°1 130°2 | 
19 t 34-0 16-0 112°8 | -0180 55°6 
2 96°8 
End. 96°8 


Here we see an excellent confirmation of the results deduced 
from Table IV. In Table V, where the magnetizing-force is 
very small, and where, consequently, no part of the iron has yet 


reached its minimum resistance, the value of 7—R =R/ap de- 


creases continually as the value of Q’ decreases, as it should do. 
In Table VI, with a higher magnetizing-power, which was suffi- 
cient to bring a portion of the bar to about the minimum resist- 
ance, we see that — remains nearly stationary for a short dis- 
tance from the helix and then decreases in value. In Table VII, 
where the bar is highly magnetized and the portion near the 


zero-point approaches the maximum of . magnetization, = in- 
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creases in value as we pass down the bar, and having reached 
its maximum at L=11? nearly, it decreases. These tables, then, 
show in the most striking manner the effect of the variation of 
the magnetic permeability of iron upon the distribution of mag- 
netism. 

It is evident that these tables also give the data for obtaining 
the relative values of R’ at different parts of the bar; but the 
results thus obtained are conflicting, and will need further exper- 
iment to obtain accurate results. Where such a small magnet- 
izing force is used as in Table V. it is almust impossible to 
attain accuracy, and allowance should be made for this in 
deducing results from it. The greatest liability to error is of 
course where the magnetization 1s small ; for any smali residual 
magnetism which the bar may contain will be more apparent 
here, although great care was taken to remove all residual 
magnetism before use. Besides this there are many other dis- 
turbances from which the higher magnetizing-powers are free. 

If we accept Green’s formula as correct, these observations give 
us data for determining the magnetizing-function of tron in a 
unique manner, for nearly all other methods depend on absolute 
measurements of some kind. Thus the least value of r? in 
Table IV. for a rod ‘19 inch diameter is ‘0142, which gives 
p= 01182, which in Green’s formula (equation 8) gives u=33>8 
for the greatest permeability of this iron; and this is as nearly 
right as we can judge for this kind of iron. It is to be noted 
that Green’s formula has been found for the portion of the bar 
covered by the helix, but as seen from my formule it will ap- 
proximately apply to all portions, though it would be better to 
find a new formula for each case. 

We shall toward the last resume this subject again, and so 
we will leave it for the present. 

The results which I have now given, and indeed all the 
results of this paper, have been deduced not only from the ob- 
servations which I publish, but from very many others; so 
that my Tables may be considered to represent the average of a 
very extended series of researches, though they are not really so. 


[To be continued. ] 


Art. LVI.—WNotes on a New Feature in the “ Comstock Lode ;” 
by G. P. Becker. Ph.D., ete. 


THERE is probably no metalliferous vein in the world which 
excites a greater interest than the ‘Comstock Lode” of Ne- 
vada, whether regarded from a scientific point of view, as the 
largest and richest argentiferous vein yet discovered, or from an 
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economical standpoint, as the source for many years past of an 
immense proportion of the silver, and a considerable fraction of 
the gold added to the circulation of the world; and the details 
of its geological character as developed, therefore acquire an 
importance not possessed by those of less prominent deposits. 

he Virginia Range is a due north and south branch of the 
Sierra Nevada system of mountains. On the eastern slope 
of Mt. Davidson, the chief peak of the range, were found the 
outcroppings of the vein which have been followed somewhat to 
the north, and a long distance to the south of that mountain, 
and shown to possess a total length of four miles in the general 
direction of the Virginia Range. Decidedly the most important 
portion of the Lode—that in which the celebrated “ Gould and 
Curry,” “ Hale and Norcross,” “Ophir,” “ Consolidated Virginia” 
and “California” mines as well as others have been opened—lies 
at the base of Mt. Davidson, and is included within the limits 
of Virginia City. 

It is well known to those who have had occasion to make 
themselves familiar with the Comstock lode* that throughout 
that portion of the vein which lies in Virginia City, the west or 
foot wall is a continuation of Mount Davidson, and consists, like 
the mass of that mountain, of syenite, while the east wall isa 
porphyry, more nearly described as trachytic greenstone, or pro- 
pylite, with which the country was overflowed during the Ter- 
tiary period. The direction of the fissure subsequently filled by 
the vein matter of the Comstock, was plainly determined by the 
previously existing surface of contact between the syenite and 
propylite, which naturally offered less resistance to rupture than 
the solid mass of either adjoining rock. This is clear from 
the fact that for over a thousand feet from the surface, only 
insignificant masses of either rock were found on the side of the 
vein opposite to that of which they are especially characteristic. 
So strong was the influence of the direction, both in strike and 
in dip, given to the fissure by the presence of this comparatively 
weak surface of contact in the rocky mass, that the fissure ex- 
tending in both directions away from Mount Davidson into solid 
propylite, unaccompanied by syenite, retained the strike, (nearly 
north and south,) and the dip (from 35° to 50°,) of the Virginia 
portion, almost unaltered. 

This very clearly defined influence of the contact surface, was 
of itself good reason for supposing that the fissure in Virginia 
must follow the dividing plane between the syenite and propylite 
to a very considerable depth, and not improbably to one beyond 
the fs of mining operations. Nevertheless, although the sub- 
ject has been very wisely left in abeyance by the geologists who 

* Vide von Richthofen, ‘The Comstock Lode, San Francisco, 1865,” and “ U. 8S. 
Geological Exploration of the 40th Parallel,” Vol. ITT. 
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have publicly discussed the Comstock, it cannot have escaped 
any of them that the fissure could not indefinitely follow this 
contact; for the propylite is recognized by them as a volcanic 
rock which has overflowed the older syenite, and therefore, un- 
less we should make the highly improbable assumption that the 
syenite, (which in Virginia is plutonic,) the propylite, and the 
vein matter emanated successively from a single fissure in the 
earth’s crust, a lowest point in the contact between the underly- 
ing syenite and the overlying propylite must eventually occur, 
from which the fissure would naturally descend toward the seat 
of the force by which it was caused. From the most depressed 
point in the contact surface, the fissure would pass into the un- 
derlying, or syenite rock, and doubtless out of it farther below, 
into whatever might underlie it in its turn. 

From the point where the fissure leaves the contact between 
the two species of rock, iis dip would in all probability be con- 
trolled by circumstances very different from those which de- 
cided it in the position lying near the croppings; for from the 
point at which the seismic shock impinged upon the lower sur- 
face of the syenite, the fracture must lens followed the direction 
of least resistance, or presumably a straight line, and the shortest 
line from the point in which the subterranean force encounter- 
ed the syenite, to the upper surface of that formation; and a 
moment's thought will serve to show that, apart from local and 
altogether incalculable irregularities in the lower surface of the 
rock, this line could continue in even approximately the direc- 
tion of the present dip, only in case the syenite not only formed 
a cone above the general level of the country, but filled a vast 
depression below it as well. ‘The passage of the lode into the 
syenite would therefore naturally be accompanied by a change 
in dip, toward the perpendicular. 

In May last I made observations, repeated and extended in 
August, which seem to establish beyond question the hitherto 
unnoticed fact that the lower workings of the mines in Virginia 
City, have reached the point at which the fissure passes from 
the contact surface between the syenite of Mt. Davidson and 
the country propylite, into the underlying syenite. The depth 
below the surface at which the change occurs is not very far 
from 1500 feet. 

The details of these observations would scarcely be of general 
interest away from the Pacific Coast, while the conclusion drawn 
will probably be considered as amply justified by the following 
general results of examination, viz: he east wall of the lode in the 
lower levels (1400-2300 feet) wherever struck between the north 
end of the “ Ophir” and the south end of the “ Chollar Potosi,” a 
distance of over a mile, is syenite; that in the three mines, of 
the eight within these limits, in which for fear of water the East 
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Clay has not been pierced, good grounds (presence of included 
syenite and absence of included propylite) exist for believing 
that the hanging wall is syenite :—that although the east coun- 
try syenite has been pierced in a number of places, both verti- 
cally and horizontally, to a depth of several hundred feet, no 
other formation has been reached, nor any indication that the 
limits of this have been approached; on the contrary, this east- 
ern syenite is apparently as solid as Mount Davidson itself :— 
that wherever the relations between the walls of the fissure have 
been most completely exposed, the occurrence of syenite on the 
— wall is accompanied by a very decided increase in the angle 
of dip. 

The last point is most clearly shown in the Ophir, where on 
the 1700 feet level the walls are almost exactly perpendicular, 
as shown by the very complete prospecting on that level. 

The Gold Hill mines seem nowhere to have reached the sy- 
enite, as was to be expected, since from the conformation of the 
country, the syenite, if it underlies the porphyry in Gold Hill 
as well asin Virginia, will probably be met with only at a much 
greater depth. 

To establish the exact line of the passage of the vein from the 
propylite into the syenite, would of course require a specially 
authorized examination of the mines; since a majority of points 
in which the east wall has been struck are hidden from view, 
either by the closure of drifts no longer essential to the working 
of the mines, or by timbering in the shafts, ete. 

Many important deductions might be based upon a change in 
the conditions of the Comstock lode, which must be fraught with 
exceedingly important consequences to the greatest mining in- 
terest of the Pacific coast; but I prefer to confine myself to sub- 
mitting the fact of this remarkable, and at this time most unex- 
pected, alteration in the character of the vein. 

Berkley, California, October, 1875. 


Art. LVII.—Notice of New and Interesting Coal Plants; by 
K. B. ANDREWS. 


[Read at the Detroit Meeting of the American Association. ] 


Two or three years ago, I noticed in a ditch by the roadside 
in the western part of Perry county, Ohio, a thin layer of bitu- 
minous shale. Its stratigraphical position is near the base of the 
Ohio Coal-measures, perhaps thirty feet above the Maxville 
limestone, the Ohio equivalent and represeutative of the Ches- 
ter limestone of Illinois. A few strokes of the hammer re- 
vealed a fragment of a coal plant entirely new to me. This led 
to subsequent visits to the locality and the discovery of a large 
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number of new forms of ancient vegetation. At the bottom of 
the layer is found less than an inch of a very peculiar substance 
of vegetable origin of brown color, soft like rotten wood, with- 
out lamination and filled with fragments of a minute form of 
plant resembling an Asterophyliites. In it are fish scales 
indicating, according to Dr. Newberry, a new genus and 
species, and also a small Lingula, perhaps too indistinct for 
specific determination. Above the half-solidified brown band 
we find an inch of highly bituminous laminated cannel shale, 
presenting a satin surface in its fracture. This shale contains 
a few plants, the most numerous form being leaves of Lepido- 
dendron. This shale passes upward into an ordinary bitumin- 
ous shale, in the lower two inches of which nearly all the new 
plants are found. 

We have here the evidence of a marsh in which there was 
acccumulated upon a micaceous sandy bottom the minute moss- 
like calamitoid plants. These were buried by a highly bitu- 
minous sediment into which fell innumerable leaves of Lepido- 
dendra, long straight leaves, often a foot in length. Then came 
in a luxuriant vegetation, chiefly ferns, which are buried in the 
higher shale. 

So far as I know, this marsh must have been of very lim- 
ited extent, for I have found no trace of it in the same geolog- 
ical horizon elsewhere in the neighborhood. The shale, on its 
outcrop, is so deeply buried by soil that so far only a few 
square yards have been uncovered and examined. 

In this little marsh grew plants of well-marked Devonian 
types, and others of a type generally found in formations more 
recent than the Coal-measures. Besides these, there are many 
Coal-measure forms, but with scarcely an exception, they are 
of new species. 

Of the Devonian types, one is a new species of Archeopleris 
Dawson, (Paleopteris Schimper.) The A. Jacksoni Dawson, 
from the Devonian of New Brunswick and Maine may be re- 
garded as the typical form of this genus. The new Ohio spe- 
cies I have called A. stricta. It is a fern of great beauty, 
smaller and more delicate than A. Jacksont. The pinne are 
alternate, somewhat closely set, growing out of the rachis at an 
angle of 70° to 80°, rarely as small as 45°. The pinnules are al- 
ternate, oblanceolate, obtuse, decurring on the narrow rachis, 
disconnected to the base, with a strong nerve, dividing near the 
base into three to five branches, which themselves fork once or 
twice before reaching the margiv. Prof. Fontaine reports the 
finding of A. Jacksoni (or possibly a closely-allied species), in 
his conglomerate coal series on New River, W. Va., over a coal 
seam perhaps 500 feet above the base of the Coal-measures. 
This is more than 1500 feet lower in the series of the Alleghany 
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Coal-measures than my Ohio form. He also finds the same 
A. Jacksoni in Vespertine slate in Greenbrier Co., W. Va. 

Another Devonian genus found in the little marsh in Perry 
county is the Megalopteris Dawson. The only species of this 
genus known was first found in New Brunswick by Prof. 
Hartt and described by him as Newropterts Dawsont. Prof. Fon- 
taine has recently found the same in the lower Coal-measures 
on New River, where he found the A. Jackson. Of this genus 
I have found four new species, which I have called Megalopteris 
Harttii, M. ovata, M. lata and M. minima. The first three of 
these are closely allied to M. Dawsoni Hartt. The last, I 
minima, has much the appearance of an Alethopteris, but it is 
undoubtedly a true Megalopteris. Some of the new species 
were ferns of large size and of great beauty. This genus has 
special interest and value because found in the Coal-measures of 
Ohio, only about 700 feet below the great Pittsburgh seam of 
coal. The West Virginia species found by Prof. Fontaine came 
from a horizon more than 1500 feet lower. But from this horizon, 
which is low in the original geosynclinal trough or depression in 
West Virginia (described by me in another paper read at Detroit 
and published in this Journal for Oct.), it is a long way down to 
the Devonian formation, which, in New Brunswick, yielded to 
the hammer of Prof Hartt his Megalopteris Dawson’. The new 
species from Ohio are directly separated from any Ohio Devo- 
nian rocks by, first, a few feet of Coal-measure strata, second, by 
the lower Carboniferous Maxville limestone, the equivalent and 
representative of the Chester limestone of Illinois, there 600 to 
800 feet thick, and third, by the Waverly sandstone, over 600 
feet thick. These facts are of no little interest as showing 
the distribution in the great time-series of this genus of ferns. 
If, however, we should apply the republican rule of majorities 
to science, the finding of several species in the Coal-measures 
and but one in the Devonian would determine this to be a 
true Coal-measure form. Then the Devonian species becomes 
the prophetic one. 

Growing in our little marsh with the Archewopteris and the 
Megalopteris is a new and beautiful fern of a new genus of a 
more recent type—the Teeniopteride. No form of this order has 
hitherto been found so low in the Coal-measures. Tteniopleris 
multinervis Weiss, belongs to the upper Coal-measures and Per- 
mian of Europe, but most ferns of this order are of Mesozoic 
age. The only American representatives of this group, so far 
as I know, are 7. magnifolia Rogers, from the Triassic coal- 
field near Richmond, Va., used with other plants by Prof. W. 
B. Rogers to determine the geological age of that field, and 7. 
vittata Brongt., reported by Pres. Hitchcock, from the Red 
Sandstone of the Connecticut valley. The new Ohio genus I 
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have called Orthogoniopteris, from its rectangular nervation. 
The following is a description of the genus: 

Frond simply pinnate. Pinne alternate, lanceolate or oblong, 
linear, rounded or tapering to an acute point, entire or undulate, en- 
larged and decurrent on lower side, rounded on the upper to the 
median nerve, and joining it a little abuve the point of its attachment 
to the rachis. Median nerve prominent, thick and ascending to the 
apex. Nervules forking once very near the median nerve, extending 
at right angles to it, and curving upward slightly at the margin, 
very fine, numerous and uniform. 

Two species have been found, 0. clara and O. Gilbert’. This 
genus is allied to Teniopteris Brongt., to Angiopteridium Sch., 
and to Neriopteris Newb. ‘The nervation is similar to Tteniop- 
teris, but Zoeniopteris has a simple frond, while this is pinnate. 
In Angiopteridiwm the frond is pinnate and the pinne are cor- 
date or rounded, with a marginal fructification. In Dr. New- 
berry’s new genus, Neriopéieris, the pinne are similarly cordate 
with acute-angled nervation and with a supposed marginal fruc- 
tification. In this new genus the pinne are decurrent below, 
and free and rounded above, with a perfectly rectangular nerva- 
tion. In the decurrent base of the leaflets it is allied to the 
larger forms of Alethopteris, but it doubtless belongs to the or- 
der of 

Besides those already referred to, the bed affords a new 
species of Alethopteris greatly resembling <A. teniopteroides 
Bunbury, from the coal field of Cape Breton, but specitically 
different. Another fragment of a supposed Alethopteris also 
possesses a nervation much like the Zieniopieridee. If a true 
Alethopteris, it is of larger leaf than any other species of this 
genus except A. ingens Dawson, from which it differs some- 
what in nervation. There is another Alethopteris, which I have 
called A. Holden, of great size and beauty, belonging to the 
section of the genus which may be represented by A. Serlit, 
and is doubtless allied to Dr. Newberry’s new species, A. mac- 
rophylla, The essential characters which distinguish it are: 
first, the great length of the frond, which measures at least fifty 
centimeters; second, its lanceolate, or rather oblanceolate 
form, the leaflets decreasing in length toward the base; third, 
the linear taper-pointed form of the leaflets, comparatively long 
and narrow; and fourth, the always simple division of the 
frond. It is possible that we have in these various species of 
Alethopteris, and in closely allied forms, a group whieh should 
be detached and formed into a new genus. This group passes, 
in resemblance, into the type of the Toniopteridee on the 
one hand and through the Megalopteris (the M. minima having 
much the look of an Alethopteris) unto the distinct Newropteris 
type on the other. These resemblances are of great interest 
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and seem to bring the Devonian and Mesozoic flora into greater 
apparent harmony. 

Besides the forms already mentioned the bed affords two 
new species of Asterophyllites, a new and beautiful Hymenophyl- 
lites, a new and pretty Hremopleris, two species of Lepidoden- 
dron—one allied to J. tetragonum Steenb., found by Dr. Dawson 
in the lower Carboniferous of Canada—two species of Cordaites, 
one probably C. Robbii Dawson, a Devonian form from New 
Brunswick, a new and large Cardiocarpon, a large fine cone of 
somewhat doubtful affinities, a curious jointed root and several 
other forms not yet determined. ‘he most important of these 
plants are figured and will appear in the next volume of 
the Ohio Geological Reports.* 


Art. LVIII.— Letter to the Editors, from Dr. B. A. Goutn, Direc- 
tor of the Cérdoba Observatory, dated Cérdoba, Sept. 8, 1875. 


Messrs. Dana & Sirtiman:—When I took leave of you last 
November I did not intend that so long an interval should elapse 
without the fulfillment of my promise to send you tidings of the 
progress of my work. But what with the accumulation of mate- 
rial during my absence, and the relentless pressure of the current 
observations, | have been unable to do more than keep pace with 
the stream until now. 

But now I have the gratification of informing you that the zone- 
observations are completed. There are 754 zones, containing 
somewhat more than 105,000 observations; the first zone having 
been observed 1872, Sept. 9, and the last 1875, Aug. 9, but as 
there was an interruption of about a year during this interval, not 
quite two years of work is comprised in the series, The measurement 
of the chronograph sheets and the transcription of the time- 
records is now completed ; and the copy of the observations upon 
sheets ready for the printer is so far advanced that it will prob- 
ably be completed before this letter can reach you. The second 
copy, upon computation-blanks, is likewise well under way., 

hus the entire region from 23° to 80° of South declination has 
been well scrutinized. The ten degrees around the pole have been 
so thoroughly examined by Gillis in Santiago and Stone at the 
Cape of Good Hope, that no zone observations seem needful there ; 
and my northern limit overlaps Argelander’s southern zones by 
eight degrees, in compliance with the special request of that 
deeply lamented astronomer. 

The width of the zones has varied with their declination, and 
with the abundance of their stars; the maximum width being 2° 
at the northern limit, and 4° for the zones immediately north of 


* Professor Andrews has sent us copies of his plates, and we can testify to 
their beauty and interest.—Eps. 
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75°, between which declination and 80° only one series was taken. 
These widths were always halved within the limits of the Milky 
Way, and still farther subdivided into quarters, and even eighths, 
where the richness of the region required; so that some zones 
have only comprised 20’ or 25’ of declination exclusive of their 
marginal overlap. The maximum number of stars contained in a 
single zone is 293, the average is about 140. It is needless to say 
that there are many repetitions, arising not only from the overlap, 
(usually 10’ at each margin), and five or six minutes of time at the 
beginning and end), but also from the re-observation of such zones 
as had proved unsatisfactory, whether from unfavorableness of 
weather, insufficient determining stars, or inadequate performance 
of circle, chronograph or clock. 

It has been my unfailing rule to make the determinutions as 
nearly absolute as circumstances would allow; and with this view, 
each zone has been preceded and followed by a series of observa- 
tions for instrumental corrections,—consisting of transits of two 
standard time-stars, as well as of one circumpolar star above and one 
below the pole, together with measurements of nadir, collimation 
and level. But although these precautions have been taken, I do 
not purpose dispensing with the advantage to be derived from 
direct comparison with independent and sharply determined star- 
—— and the catalogue of these isadvancing very satisfactorily. 

ly original plan implied the determination of some half dozen 
stars in each zone, selecting so far as it might be convenient, such 
as occur in the Uranometry. These would form a catalogue of 
about 3,000 stars, each of which was to be observed four or five 
times with all possible care. But when the zone-work was inter- 
rupted by my departure for home in 1874, I extended the list con- 
siderably, and thanks to the faithful and efficient labors of my 
assistants, this work was vigorously prosecuted during the year; 
so that there now remain comparatively few stars of the Ura- 
nometry, whose positions have not been independently deter- 
mined in Cérdoba. I purpose to employ the Meridian Circle for 
extending and improving this catalogue, while the reduction of the 
zone-observations, and the publication of the Uranometry are going 
forward, and have now extended the working list yet more, so 
that this catalogue will contain more than ten thousand stars, if all 
goes well, each star being observed on the average about four 
times. Up to the present time the total amount of different stars 
observed for this catalogue exceeds 7,000, although not all of them 
have as yet the requisite number of observations. 

Besides the data thus collected I have a considerable amount of 
material resulting from the repeated observation of clusters. 
These observations, when properly reduced, will essentially aid 
the study of the photographic plates. 

Now ooh apply myself to the more laborious and difficult 


part of the work—the computation and preparation of the crude 
material obtained. This would be more difficult everywhere as 
requiring a more unremitting diligence, and careful organization, 
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but is doubly so in this country, where to the task of discovering 
persons fit to serve as computers, is added the labor of training 
them ; and the dull routine of numerical computation naturally 
fails to enlist that popular appreciation and interest, which the 
process of instrumental exploration readily awakens, and in which 
the sinews of science must find their point of attachment. Still, 
I have every reason for confiding in the support of the Argentine 
eople and government, which have never yet failed to respond 
avorably to any of my appeals. At the present moment the 
country is suffering from the severest commercial crisis which it 
has ever experienced ; its treasury is depleted by last year’s civil 
war, the agricultural industries of the whole land have been 
blighted by the ravages of locusts, and an almost unexampled 
drought; yet although almost all other appropriations have been 
cut down, those for scientific purposes have been maintained 
intact, and all which I thought it right to ask for the Observatory 
has been voted by the Congress. 

Now, first of all, I hope to prepare the manuscript of the Ura- 
nometry, for which the charts are already begun; and while this 
is going forward I hope to prosecute various other subsidiary 
work. The reduction of the catalogue-observations is so well for- 
ward that within a couple of months after I shall have completed 
the recomputation of the circumpolar list (already far advanced), 
I think that the current observations for the catalogue may be 
kept reduced up to date. And very soon after the manuscript of 
the Uranometry is completed I think that at least one volume of 
instrumental observations can be sent to the press. 

You will be glad to learn that after all the labor, vexation and 
expense, which my first photographic efforts had entailed, far better 
success is attending the second endeavor. The new lens seems to 
be quite equal to the original one, and on favorable nights we 
obtain images of stars which cannot be brighter than the 83 mag- 
nitude. Although the clock-work of the Equatorial is not equal 
to the demands: upon it, the mechanical ingenuity and perse- 
verance of the assistants has already done much, and will, I am 
confident, do yet more toward remedying the defects. And the 
lathe and tools for working in metals, which I brought out with 
me last December, have rendered most important service. Mr. 
Mansfield is now constructing a new governor, which will, we 
hope, secure a greater uniformity of movement to the telescope. 
Mr. Heard, who is now engaged on the photographic work, is far 
more successful than his predecessor in the manipulation both of 
the telescope and the chemicals, and has already, in spite of many 
difficulties, obtained about seventy good plates, comprising twenty- 
four different clusters and many double stars. On one plate there 
are nearly or quite a hundred stars, in the cluster 4.823, We have 
also been experimenting upon Mars, and the photographs show 
the detail of the surface quite clearly, but they are not as well 
defined as could be wished. I have now sent home orders for new en- 
larging lenses, for which, and for other photographic conveniences, 
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the Minister of Public Instruction has placed a smali sum of 
money at my disposal from the contingent fund of his department. 
When I next write I think it will be possible to give you some 
encouraging accounts, and description of results in detail. As yet 
I have had no time to undertake any measurements of the plates, 
but if my plans do not prove amiss, this will soon be possible. 
I possess an exquisite micrometer for the purpose, the gift as well 
as the construction of our friend, Mr. Rutherfurd. I have been 
endeavoring to procure photographic impressions of Hurydice, and 
its comparison stars, for Dr. Galle’s new investigations, but the 
stars are too faint. 

The geographical determinations of various points of South 
America are going forward as opportunity permits. Since my 
return I have obtained satisfactory exchanges of signals with San- 
tiago de Chile on two nights, and am waiting an additional 
exchange before deducing the final results. Messrs. Thome & 
Bigelow are now resting themselves from long continued labor at 
the Observatory by a journey of geographical exploration up the 
river Parané. They carry with them a prismatic reflecting circle, 
which I obtained for such purposes from Pistor and Martius, and 
in the use of which they have already attained such proficiency 
that their respective time-determinations frequently agree to the 
tenth of a second. The sidereal clock of the Observatory, being 
connected with the telegraph line, is made to graduate a time- 
scale on the registers of both stations, while the observers telegraph 
the beats of a mean-time chronometer, for which they determine 
the error immediately before and after these signals. The position 
of the city of Parana was thus determined three days ago; to-day 
we have accomplished the same for La Paz, which is about 100 
miles farther up the river. The telegraphic communication only 
extends as far as Corrientes in 274°, but with the aid of their chro- 
nometer I trust they will be able to extend the longitude determi- 
nations as far as Ascencion, the capital of Paraguay, latitude 25° 
16’. I have also made arrangements for an early determination 
of the positions of Tucuman, situated 260 miles north of Cérdoba, 
and of San Juan at the base of the Andes, some 200 miles to the 
westward. You will remember that distances form no criterion 
of ease of access. About eight days are usually required for the 
journey to Tucuman, notwithstanding that the railroad now build- 
ing is already nominally completed for half the distance, and the 
same is true in regard to San Juan. 

In Dr. Petermann’s new map of the Argentine Republic, just 
published, the results of my previous observations are incorpo- 
rated, having been furnished him by Mr. Moneta, late Chief of 
the National Engineers, in connection with whom my determina- 
tions of Rosario and Buenos Aires were made, as I once wrote you. 
Before long I hope to be able to include in this series of determi- 
nations all the capitals of provinces, and the chief points of com- 
— or geographical importance, to which the telegraph 
extends. 
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The Meteorological office is quietly extending its influence and 
activity throughout the country. It is not easy to secure the gra- 
tuitous codperation of competent and conscientious observers, 
nor to secure their reception of instruments in good condition ; yet 
the success has thus far been all that I could have presumed to 
hope; and I am already rapidly accumulating data, which will 
disclose the heretofore unknown climatic and atmospheric rela- 
tions of this vast country. Already some dozen or more stations 
are regularly transmitting their tri-daily observations, and arrange- 
ments are already in progress which give ground for confident 
expectation that this number will soon be doubled. Especially I 
have reason to believe that systematic observations will speedily 
be organized along the river Uruguay, in Patagonia, Tierra del 
Fuego, and the Falkland Islands. The most extensive railroad 
company in the province of Buenos Aires, and the provincial tele- 
graph have promised their coéperation by establishing observations 
at their chief stations, and the Right Reverend Dr. Stirling, the 
English missionary Bishop of the Falkland Islands, has cordially 
interested himself in our undertaking, and will avail himself of the 
opportunities afforded by his official journeys to all the Anglican 
missions in this portion of the world to enlist the assistance of his 
clergy. 

Before bringing this letter to a close I must add one more item 
of interest, viz., that the two Houses of the Argentine Congress 
have by decided majorities adopted the metric dollar of one and a 
half grams of pure gold, or one and two-thirds grams of alloy, 
nine-tenths fine, as the national monetary unit, the legal value of 
foreign gold coins to be determined on this basis by assays, and 
annually published by the Minister of Finance. That this unit is 
not already law is due solely to disagreement between the two 
houses on other points contained in the same bill; but the delay 
is only temporary. 

Now that Japan and the Argentine Republic have adopted a 
metric basis for their monetary unit,—the only basis on which we 
can hope for any approach to international unification,—perhaps 
we may look forward to some corresponding action on the part of 
our own government. The United States dollar requires only a 
change of less than one-third part of one cent, (less than the limits 
of mint tolerance), and it would seem as though by the united 
action of our men of science, this desirable change might be 
effected during the present demonetization of gold. Such an act 
would be a most notable addition to our series of centennary cele- 
brations, as it would be a most efficient step toward what the 
French term “the solidarity of nations.” 
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SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND PuHysIcs. 


1. An Air Damper for Balances.—In order to reduce the time 
of oscillation of a balance to a minimum when in use, ARZBERGER 
has proposed the use of a damping apparatus containing air. To 
the stirrup, immediately under the end of the beam, a circular 
plate of brass, gilded, is hung by a wire. This plate is 67 mm. in 
diameter and } mm. thick. It swings, when the balance oscil- 
lates, in a short cylinder 68 mm. in diameter and thus has a clear 
annular space of 4 mm. between it and the cylinder. This latter 
is fastened to the balance case by a strip of brass, to which it is 
attached by a screw in the center. The bottom of this cylinder 
has a hole on one side of this screw; so that by rotating the cyl- 
inder, the hole may be closed more or less completely by the 
brass strip. When the balance swings, the plate moves up and 
down in the cylinder, the oscillation being checked by the resist- 
ance of the air in the box, which may be adjusted at pleasure. 
The working of the attachment is said to be very satisfactory, 
since the damping is a dynamic and not a static resistance. The 
delicacy is not at all interfered with.—Liebig’s Annalen, clxxviii, 
382, Oct., 1875. G. F. B 

2. On a Convenient method of Preparing Sulphuryl Chloride. 
—BeruREnND, in order to investigate the relations of the carba- 
mides and sulphamides, found it necessary to devise some better 
method for preparing sulphuryl chloride. For this purpose he 
prepared sulphuryl chlorhydrin by the action of hydrogen chlo- 
ride upon sulphuric oxide, and distilled this continuously with a 
return cooler; but with no satisfactory result. It was then 
placed in sealed tubes and heated for 12 to 14 hours in a paraffin 
bath to 170°-180°. A brilliant mobile liquid, boiling at 70°, and 
with an exceedingly irritating odor, was obtained, which had a 
specific gravity of 1°661 and was the body in question. Its pro- 
duction is thus represented :— 


OH 
OH 
= 80,Cl, +80, 
sO, 
—Ber. Berl. Chem. Ges., viii, 1004, Sept., 1875. G. F. B. 


3. Action of dilute Mineral Acids on Bleaching Powder.— 
Koprer, under Schorlemmer’s direction, has studied the action of 
dilute mineral acids on bleaching powder, with a view to ascer- 
tain whether hypochlorous acid is actually evolved as asserted 
by Gay Lussac and recently denied by Gépner, and if so, in what 
amount. The bleaching powder was prepared from pure slaked 
lime and chlorine, and contained 21:46 per cent calcium hypo- 
chlorite, 17°69 calcium chloride, 47°52 calcium hydrate, and 13°33 
calcium oxide. A solution of 20 grams of this was made and 
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filtered. Two hundred cubic centimeters of the filtrate were 
taken and diluted to a liter, and the hypochlorite was determined 
by Bunsen’s method in a portion of the solution. Other portions 
were then distilled with nitric, with hydrochloric and with sul- 
phuric acids. The best result was obtained with the first of these 
acids, the chlorine monoxide (hypochlorous oxide) in the filtrate 
varying from 80°63 to 91°32 per cent of that originally present 
in the bleaching-powder solution. Hence the author concludes 
that when bleaching powder is distilled with dilute mineral acids 
an aqueous solution of almost pure hypochlorous oxide is obtained 
in amount rising even to 92 per cent of that in the powder. 
Hence he infers that bleaching powder contains either calcium hy- 
pochlorite with calcium chloride, or a compound of the constitu- 


tion Ca M4 . as proposed by Odling. The liberation of hypo- 


chlorous oxide from bleaching powder by chlorine, is strongly 
confirmatory of the latter view. Chlorine is not set free by the 
action of hydrochloric acid upon bleaching powder.—Jour. Chem. 
Soc., Il, xiii, 7138, August, 1875. G. F. B. 
4, Method for the Quantitative Separation of Ferric Oxide, 
Alumina, and Phosphoric Acid.—Having occasion to analyze a 
minute quantity of a mineral containing ferric oxide, alumina, and 
phosphoric acid, F'Licut took the opportunity to examine the va- 
rious methods in use for the separation of these substances, the 
results of which are given in his paper. As a result, he was led 
finally to adopt the following, which gave all desirable accuracy : 
The solution of the above named substances, which must not con- 
tain much free acid, is boiled for two or three hours with an ex- 
cess of sodium hyposulphite (thiosulphate) and filtered. All the 
iron with some of the phosphoric acid is in the filtrate; all the 
alumina with some of the acid, is on the filter. The iron in the 
filtrate is thrown down by ammonium sulphide and determined as 
usual. The alumina precipitate is dissolved, and to the solution 
an excess of sodium hydrate is added, and then barium chloride 
so long as a precipitate is produced. After standing a few hours, 
the solution is to be filtered. ‘The phosphoric acid remains on the 
filter as barium phosphate; the alumina is contained in the 
filtrate, from which it may be precipitated in the ordinary way 
and weighed. A little caustic soda added to the wash water pre- 
vents the solution of the barium phosphate. The barium phos- 
phate is dissolved off the filter, the barium removed with sulphuric 
acid, the filtrate mixed with that from the iron sulphide above, 
and the phosphoric acid determined with magnesia mixture as 
usual, The author also points out that the corrosive action even 
of dilute solution of sodium phosphate upon the glass of reagent 
bottles is considerable and may be a source of error in analysis. 
This salt cannot be obtained pure by recrystallization in dishes of 
Berlin porcelain from this cause.—Jour. Chem. Soc., II, xiii, 592, 
July, 1875. G F. B 
5. On the Gases enclosedin Coals.—Tuomas has made an elab- 
orate investigation of the gases occluded in coal as well as of 
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those which are evolved from fissures in the mines. The experi- 
ments were made upon the bituminous, or “house coals;” the 
semi-bituminous or steam coals; and the anthracite coals; all from 
the South Wales basin. In the first series, slices of coal were sawn 
from the middle of large cubes and a strip cut from the middle of 
each of these 3 of an inch square and 6 or 8 inches long. This was 
placed in a hard glass tube and connected with a Sprengel pump. 
Very little gas—only 2 or 3 cc. per 100 grams of coal—was liberat- 
ed on exhaustion. The tube was then immersed in boiling water and 
kept there so long as gas was evolved. Additional quantities of 
gas were obtained at 200° and even at 300°. Upon analysis, the 
gases were found to consist of marsh gas, carbon dioxide, nitrogen 
and oxygen. The bituminous coals yield the least gas, though it 
contains a large percentage of carbon dioxide. Steam coals 
come next, their gas containing as much as 87 per cent of marsh 
gas. Anthracite yields most gas, one specimen giving 600 cc. of 
gas from 100 grams of coal, at 100°, 1000 ce. at 200°, and 1875 ce. 
in all at 300°. In composition these gases closely resembled those 
from steam coals. ‘The gases collected from blowers in the mine 
as well as from the coal itself by boring, consisted almost entirely 
of marsh gas, rising in some cases to 97°65 per cent.—Jour. Chem. 
Soc., Il, xiii, Sept., 1875. G. F. B. 

6. On Chrysophanie Acid.—LikBERMANN and Fiscuer have 
continued the researches made upon emodin by the first-named 
chemist, and have extended their investigations to chrysophanic 
acid. When distilled with zinc dust, it yields methyl-anthracene, 
as was proved by a minute examination of the properties and reac- 
tions of this hydrocarbon. Acetyl-chrysophanie acid was also pre- 
prepared and analyzed. It contains two acetyl groups. From 
these data it is clear that chrysophanic acid is dioxymethyl- 
anthraquinone and that it stands to emodin in the same relation 
that alizarin stands to purpurin. The authors notice the curious 
fact that while the madder-root contains anthraquinone-coloring 
matters which stand to each other in a simple oxidation series, 
the root of rhubarb contains a similar series, homologous with the 
derivatives of anthraquinone. Experiments were also made on 
the amides of chrysophanic acid.—Ber. Berl. Chem. Ges., viii, 
1102, Sept., 1675. G. F. B. 

7. On the Quantitative Determination of Vanillin in Vanilli. 
—The introduction into commerce of the synthetically prepared 
vanillin renders some method desirable for its exact estimation. 
TreEMANN and HaaRMANN have proposed a method founded on its 
aldehydic nature and its consequent union with acid sulphites. 
Thirty to 50 grams of the finely divided vanilla is repeatedly ex- 
tracted with ether, the extracts united, the ether distilled nearly 
off, and the residue treated with an equal volume of a mixture of 
equal parts of hydro-sodium sulphite solution and water. On 
standing, two layers of liquid appear, which are separated by 
means of a separating funnel. The lower, which is the sulphite- 
vanillin solution, is placed in a flask furnished with funnel and de 
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livery tubes, through the former of which dilute sulphuric acid is 
poured, the evolved sulphurous oxide being conducted into a bot- 
tle containing soda. After the reaction is over, the liquid is ex- 
tracted with ether, the ether distilled to a small bulk, the residue 
placed in a watch glass and allowed to evaporate spontaneously. 
Pure vanillin, fusing at 81°, crystallizes out; it is dried over sul- 
phuric acid and weighed, After proving the exactness of the 
method, the authors used it in analyzing the vanillas of commerce. 
They found Mexican vanilla to yield 1°69 per cent, Bourbon va- 
nilla 2°46 per cent, Java vanilla 2°75 per cent, and a second sam- 
ple of Bourbon vanilla 1°91 per cent of vanillin. The prices of 
the various sorts of vanilla are even more discrepant.—Ber. Berl. 
Chem. Ges., viii, 1115, Sept., 1875. G. F. B. 

8. On the Localization of Arsenic in the Tissues.—Sco.osv- 
BOFF has investigated in Gautier’s laboratory the distribution of 
the metalloid arsenic in the tissues and has found, contrary to the 
general belief, that it is specially condensed in the nervous tis- 
sues. The experiments were made with dogs, with rabbits, and 
with frogs. Dogs bear large doses of arsenic readily, being able 
to take without difficulty 15 to 18 times the quantity which 
weight for weight would be fatal to man. The arsenic was ad- 
ministered as sodium arsenite in the food. It was separated from 
the tissues by treating these with nitric mixed with a little sul- 
phuric acid, evaporating nearly to dryness, adding more sulphuric 
acid, heating again till fumes appeared, then more nitric acid and 
heating to carbonization. On exhaustion with boiling water and 
filtering a liquid is obtained from which the arsenic may be precipi- 
tated by hydrogen sulphide. A bull dog took for 34 days gradu- 
ally increasing quantities of arsenic from 5 milligrams to 150 mil- 
ligrams per day. 100 grams of the muscle contained ‘00025 arse- 
nic, 100 grams liver (00271, 100 grams brain 00885, and 100 grams 
spinal cord ‘00933 grams. Calling the quantity in 100 grams 
of muscle |, that in the same weight of liver is 10°8, brain 36°5 
and spinal cord 37°3, The results where the poisoning was acute 
were quite as marked. A dog of 11 kilograms was killed by the 
sub-cutaneous injection of sodium arsenite, in 17 hours. The ar- 
senic from the brain gave a decided reaction, that from the cord 
was less, while for the liver and the muscles, only traces could be 
detected. The toxical importance of these facts is obvious.— Bull. 
Soc. Vh., III, xxiv, 124, Aug., 1875. G. F. B. 

9. Cold Bands of Dark Spectra.—MM. P. Desatns and 
AcMonET have examined with a thermopile the spectrum of the 
flame of the lamp of bourbouze and Wiesnegg; this source of heat 
is more convenient and trustworthy than the Drummond lamp. 
With a 60° prism and lenses of rock-salt, on passing the light 
through a centimeter of water, four cold bands were distinctly 
shown. Their distances from the extreme red end of the spectrum 
were 19/8, 30/6, 42’ and 52’ respectively. These measurements can- 
not have the same precision as those of the dark lines of the spec- 
trum, but they show very nearly where the pile must be placed to 
receive the minimum amount of heat. 
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The pile was placed about 30 cms. from the axis of the prism, 
and the breadth of the admission slit was half a millimeter; its 
angular magnitude as seen from the prism was 57, conseqently 
each cold band made its effect sensible through an angle equal 
to its own angular width increased by 57. The illumination slit 
also had a width of half a millimeter. 

According to the measurements of M. Lamanski four cold lines 
in the spectrum of the sun are distant from the extreme red by 
the angles 19’°1, 30’, 44’,and 51’, These positions are evidently the 
same as those of the lines given above by the absorption of a 
centimeter of water. This coincidence seems to prove that the 
cold bands in the dark portion of the solar spectrum are ina great 
measure due to the water of the atmosphere, 

Another series of experiments were made to compare the action 
exerted on dark spectra by different solutions, formed by disolving 
a solid capable of forming cold lines, in liquids nearly inactive in 
this respect. The active substance employed was iodine, which 
was dissolved in chloride of carbon, chloroform and sulphide of 
carbon. These three liquids dissolve iodine in large quanti- 
ties, and all three solutions have the same appearance. A 
layer of liquid, one centimeter in thickness, was used and the 
prism and lenses were of flint glass. ‘Three lines were observed 
having the positions given below: 

Chloride. Chloroform. Sulphide. 
1° 28! 

1° 34! ‘ 1° 35! 
1° 55! 57 1° 56! 


These numbers show that the action of the iodine is the same in 
the three cases. In all the experiments observations were made 
on that part of the spectrum where the iodine solution produced a 
line, so that the solvent and the whole refracting system had no 
action in the production of the phenomenon.— Comptes Rendus, 
Ixxxi, 432; DPhil. Mag., 1, 331. E. C. P. 
10. Luminosity of Flames.—M. F. Wiser has examined the 
causes of luminosity and non-luminosity of flames. Knapp found 
that the flame of a Bunsen’s burner became non-luminous if nitro- 
gen, hydrochloric acid, or carbon dioxide be passed into the air 
holes instead of air. Blockmann found that carbon monoxide and 
hydrogen have the same action, and the same effect is produced, 
as Landon has lately shown, by steam. When, however, any such 
mixture is very strongly heated before it undergoes combustion, 
it again becomes luminous. ‘This is best shown by fixing a plati- 
num tube into the upper end of the burner and heating it with 
two horizontal gas-jets. An iron tube may also be used instead of 
the platinum tube, but, on account of the higher specific heat of 
Iron, it must be more strongly heated. A copper burner cannot 
be used, because it colors the flame green. The luminous flame 


appears as a cone between the inner dark cone and the outer blu- 
ishcone. This is not caused, as might be supposed, by the gases 
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of combustion of the two burners surrounding the colorless flame 
and thus keeping the oxygen away, inasmuch as the lumi- 
nosity is equally well produced when the access of these gases is 
prevented by a large sheet of iron having a hole in it, through 
which the tube of the burner passes air-tight. 

From these observations it may be concluded that the non- 
luminosity of a gas-flame is not caused by a dilution of the gas, 
this dilution being in fact increased by heating the mixture. The 
only cause is a cooling of the interior of the flame. This is further 
proved by the fact that it is most difficult to get a non-luminous 
flame from a mixture of coal-gas and oxygen, showing that neither 
rapid oxidation nor dilution produces the non-luminosity.— Deut. 
Chem. Ges. Ber., viii, 226; Jour. Chem. Soce., xiii, 603. 

E. ©. P. 

11. Rotatory Polarization of Quartz.—MM. J. L. Soret and E. 
Sarazin have repeated the experiments of Broch and Stefan extend- 
ing them to the more refrangible portions of the spectrum. The light 
of the sun concentrated by a lens 1°15 m. focus and 72 mm. in 
diameter, was passed through two Nicol prisms with a plate of 
left-handed quartz 30°085 mms. thick between them. It was then 
observed with the fluorescent eye-piece of M. Soret. For the rays 
A and a, a piece of cobalt glass was interposed to cut off the adja- 
cent bright light. 


¢ A 
A 760°0 12°°68 +0°10 
a 718°5 14°33 ‘00 
B 686°7 15°75 
C 656°2 17°35 00 
D 588°9 21°79 
E 526°9 27°61 
F 486'07 32°85 
G 430°72 42°63 
h 410°1 47°52 
H 396°8 51:22 00 
L 381°9 55°88 — 08 
M $72°7 59°03 — 06 

372°0 59°24 04 
N 358°5 64°41 


The formula g = A +73 in which mis the angle of rotation 


and 1 the wave-length agrees well with observations between B 
and H, but is inexact if used between more extended limits. If 
the constants are computed for a and © the value for G is errone- 
ous by a whole degree. Starting with the idea that the rotation 
ought to be nothing for a wave of infinite length, M. Boltzmann 
has proposed the formula gp = 4 


2° je + &c. Retaining 


two terms only, and computing B and C for the lines a and M 
7°10533 | 0°151227 
106A? 1012A4 


gives the formula, p = which agrees well with 
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observation. In the annexed table, column I. gives the name of 
the various lines, column II. their wave-lengths, column III. their 
observed angle of rotation, each being the mean of from six to 
forty-six observations; the last column gives the difference be- 
tween column III. and the value computed by the formula given 
above.— Comptes Rendus, 1xxxi, 610. E. P. 

12. Researches on the Hexatomie Compounds of Cobalt ; by 
Woxcorr Gisss, M.D. 51 pp. 8vo. From the Proceedings of the 
American Academy of Arts and Sciences, vol. xi—The earlier 
parts of Dr. Gibbs’ researches on the cobaltamines have been pub- 
lished in this Journal, and will be found as follows: ITI, vol. vi, 
p. 116; also vol. viii, p. 189 and p. 284, For the conclusion of 
the memoir the chemical reader is referred to the article of which 
the title is given above; notwithstanding its great value, the 
length is so considerable as to make the republication in this 
Journal hardly possible. 

13. Professor Tyndall and Professor Henry on Sound.—The 
following criticisms are here cited from a notice of the new edition 
of Prof. Tyndall’s work on Sound (1875), in “The Nation” for 
October 28 : 

“The reader who turns to this seventh chapter will find that it 
opens with an ‘introduction’ professing to give ‘a summary of 
existing knowledge’ in the matter of fog-signalling. The writer 
states that while the velocity of sound has formed the subject of 
repeated and refined experiments by the ablest philosophers, ‘ the 
publication or Dr. Derham’s celebrated papers in the Philosoph- 
ical Transactions for 1708 makes the latest systematic inquiry into 
the causes which affect the intensity of sound in the atmosphere.’ 
And, after making this statement, the Professor immediately adds 
as follows: ‘Jointly with the Elder Brethren of the Trinity House, 
and as their scientific adviser, I have recently had the honor of 
conducting an inquiry designed to fill the blank here indicated,’ 
In order still further to impress on the reader a sense of the mag- 
nitude of this ‘ blank,’ Dr. Tyndall indulges in one or two pre- 
liminary references which, he says, ‘ will suffice to show the state 
of the question when this [his] investigation began.’ The first of 
these references cites the opinion of Sir John Herschel to the effect 
that fogs and falling rain, and more especially snow, had been 
found by Derham ‘to tend powerfully to obstruct the propaga- 
tion of sound.’ The second of his references is made to what he 
calls ‘a very clear and able letter’ addressed by Dr. Robinson of 
Armagh to the British Board of Trade in 1863. In this ‘very 
clear and able letter’ Dr. Robinson states that sound is the only 
known means for coping with fogs, but about it, the ‘ testimonies 
are conflicting, and there is scurcely one fact relating to its use as 
@ signal which can be considered as established.’ But Dr. Rob- 
inson is clear on one point—to wit, than ‘fog is a powerful damper 
of sound,’ 

On the strength of these historical references, Dr. Tyndall 
ventures the remark that, prior to the investigation conducted by 
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him, the views enunciated under this head by Derham, Herschel, 
and Robinson ‘were those universally entertained.’ It was in 
order to fill ‘the blank’ indicated by the universal prevalence of 
such erroneous opinions that A/s inquiry, he says, was set on foot. 
And his inquiry, he tells us, was begun on the i9th of M: vy, 1873. 

Now, it is a matter not only of scientific knowledge, but of pub- 
lie notoriety in this country, that extensive researches on ‘the 
cause which affect the intensity of sound in the atmosphere’ had 
been made by the United States Light-House Board long before 
Prof. Tyndall began his investigations. That he should have 
chosen to ignore the fact in the body of his present volume 
becomes only the more surprising when, on turning to its preface, 
we find that he was, as he confesses, ‘quite aware in a general 
way that labors, like those now for the first time made public, had 
been conducted in the United States, and ‘this knowledge,’ he 
subjoins, ‘was not without influence upon my conduct.’ If his 
knowledge of the similar labors conducted under this head in the 
United States was not, as he acknowledges, without influence on 
his conduet in giving direction to his researches, it will naturally 
occur to ordinary minds that this knowledge should also have 
been ‘not without influence’ on his pen when he was professing to 
give a summary of the existing state of science on this subject. 
‘And when to this statement of the e: ise, as acknowledged by himself, 
we add that he was made acquainted with the nature and purport 
of Prof. Henry’s explorations on this question, not only ‘in a 
general way,’ but also in a very special way, it becomes still more 
inexplicable that in defining ‘the blank’ which he claims to 
have filled by his recent inquiry, he should have disregarded the 
labors and results of American science, and that too w hile profit- 
ing by the instruments and methods of that science in the very 
conduct of his investigations. ‘The reader will understand the 
force of our remark that Prof. Tyndall was acquainted with the 
researches of Prof. Henry, not only ‘in a general way,’ but also 
in a special way, when we state that a paper by the latter—on 
the abnormal phemomena of sound in relation to fog-signalling— 
was read by its author in the hearing of Prof. Tyndall at a meet- 
ing of the Washington Philosophical Society, called for the pur- 
pose of doing honor to the British savant while he was sojourning 
in the national capital. And the force of our remark that he has 
ignored the results of American science in magnifying ‘the blank’ 
which he describes, while profiting by the instruments and 
methods of that science in conducting his inquiry, will be under- 
stood when we say that the researches of Prof. Tyndall were 
prosecuted with the help of a steam-syren, gratuitously lent to 
him by the Light-House Board at W ashington, constructed and 
atented by a citizen of New York, and introduced by Prof. 
Rees into the light-house system of the United States.” * * * 

“It is no part of our present purpose to institute a critical 
inquiry into the conflicting views of Prof. Henry and of Prof. 
Tyndall with regard to the hypotheses respectively espoused by 
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each for the explanation of the phenomena of sound in its passage 
through wide tracts of air. Prof. Henry believes that the direc- 
tion and the rate of wind-currents are important elements in the 
problems presented by the phenomena in question. Prof. Tyndall 
admits that ‘the well-known effect of the wind is exceedingly 
difficult to explain,’ but he insists on making up the fagot of his 
scientific opinions on the subject at once and for ever without 
taking the ‘viewless winds’ into his account. He finds a suffi- 
cient explanation of all the abnormal phenomena in the assump- 
tion of ideal clouds of vapor mingling with the atmosphere so as 
to disturb its homogeneity, and thereby quench the body of sound. 
There is nothing in the working hypothesis of Prof. Henry which 
excludes any truth there may be in the working hypothesis of 
Prof. Tyndall. But in the present provisional state of his inqui- 
ries on the subject, the former is disposed to question the sufl- 
ciency of the explanation adduced by the latter as an efficient 
cause of all the phenomena in question. With the modesty and 
reserve of the true physical philosopher, in the present unfinished 
state of scientific inquiry, Prof. Henry waits for the wider knowl- 
edge which shall furnish the basis of an assured induction meeting 
all the requirements of the problem.” 

14. A new Treatise on Elements of Mechanics, establishing strict 
precision in the meaning of Dynamical terms, accompanied with 
an Appendix on Duodenal Arithmetic and Metrology ; by Jous 
W. Nysrrom, C.E. 352 pp. 8vo. Philadelphia, 1875. (Porter 
& Coates.)—This volume contains a great number of problems in 
practical mechanics, with concise and excellent solutions, and 
some useful tables. The author makes some innovations in the 
technical language of the science, which are not likely to be con- 
sidered as in all respects improvements, and some of the topics 
treated in the volume are rather irrelevant to the subject. a. w. 


Il. AND NaturAt HIstTory. 


1. Primordial fossils in pebbles of the Newport (Rhode Island} 
Conglomerate.—Prot. Wa. B. Rocrrs, in the Proceedings of the 
Boston Society of Natural History for 1875, p. 97, discusses the 
origin of the flattened form of the siliceous pebbles or stones of 
the Newport conglomerate, and attributes it to sea-shore attrition. 
He also announces the discovery of many stones from the beach, 
that were derived from the conglomerate, which are “ crowded 
with well-preserved impressions ” of the Potsdam Lingula, similar 
to those found by him, several years since, in masses of the same 
conglomerate at Fall River, 17 miles to the east of north of New- 
port. Some impressions of the same fossil, less distinct, he has 
observed in the rock in place at Newport. 

2. Bowlder near Batavia, Genesee County, New York.—The 
bowlder “on the road from Caledonia to Batavia,” figured by 
Hall on page 341 of his Report on New York Geology (1843), and 
stated to consist of Hydraulic limestone from the upper part of the 
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** Onondaga Salt group,” has the following dimensions, according 
to a recent letter to one of the editors received, along with an 
excellent stereoscopic photograph, from Mr. J. G. Fargo of Bata- 
via: height 12 feet; width of base 20 feet, of neck 8 feet, of top 14 
feet. It is underlaid by about 40 feet of drift, beneath which is 
the Corniferous limestone. 

3. On a method of distinguishing the different Feldspars by 
means of their optical properties ; (Extract from a letter from M. 
DesCtoizeavx, dated Villen-sur-mer, July, 3d,1875.)— * * * 
This method can be applied to all the feldspars, and gives a much 
easier means of distinguishing them than those described in my 
last memoir (this Journal, III, ix, 322). It is only necessary to 
obtain a section, sufficiently thin and transparent, parallel to the 
easiest cleavage |p] and smooth enough to be homogeneous in all 
its parts. Similar sections obtained from crystals or lamellar 
masses of albite, oligoclase, labradorite, and the majority of those 
of microcline, show hemitropic bands, more or less close together, 
arranged along the plane parallel to the second cleavage [g']; 
for orthoclase and microcline in simple crystals, two sections placed 
in opposite directions serve to produce the same effect. These 
sections are thus brought between the crossed Nicols of a polari- 
zation-microscope. 

(1.) For orthoclase the maximum extinction takes place when 
the two sections are parallel to their plane of contact ; the edge 
pg' being in the plane of polarization of the microscope. 

(2.) For microcline, the whole structure consists of a multitude 
of very fine parallel bands; we have microline alone, either 
hemitropic or not hemitropic, or microcline and orthoclase; the 
extinction can take place at 30° 54° between the adjoining bands 
of the same plate of the macle (microcline alone), at 30° 54’ 
between the two plates of the macle (microcline in bands), or at 
19° 27’ between the adjoining bands (microcline and ortho- 
clase.) In the last case the whole of two lamelle of the macle 
show at the same time an extinction oblique to the plane of com- 
position, belonging to the microcline, and one parallel to this 
plane for the orthoclase. 

(3.) For albite, the extinction between two bands takes place at 
an angle of 6° 32’, 

(4.) For oligoclase, the extinction is simultaneous in the two 
bands, and when the plane of composition coincides with the plane 
of polarization of the polariscope, it shows that the structure is 
homogeneous. 

(5.) For labradorite, the extinction takes place at 10° 24' 
between the alternate lines of the hemitropic lamell. 

It follows from this that a plane normal to the plane of the 
axes cuts the base along a line making with the edge pig! the 
following angles: 


0° in orthoclase and microcline. 
19° 27’ in microcline. 

3° 16’ in albite. 

7° 12’ in labradorite. 


i 
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I shall determine the same angle for anorthite when I return to 
E. 8. D. 

4. Contribuzoni Mineralogiche per servire alla ‘Storia del? 
Incendio Vesuviano del Mese di Aprile, 1872, memoria di ARcAN- 
GELO Scaccui. Parte seconda, 69 pp. quarto. Naples, 1874.— 
The first part of Scacchi’s valuable memoir on the eruption of 
Vesuvius in the Spring of 1872 was published two years since. 
The second part includes descriptions, mostly crystallographic but 
also to some extent chemical, of the following species, produced by 
the eruption : hematite and magnetite, tenorite (melaconite), «telite, 
sylvite and halite, sal ammoniac and cryptohalite, chlorocalcite, 
cotunnite and pseudocotunnite, erythrosiderite, molisite, chloro- 
magnesite, chloralluminite, aphthitalite, anhydrite, ecupromag- 
nesite, chlorothionite, microsommite, pyroxene, byssolite, hydro- 
Jluorite, proidonite, chrysolite, apatite. The names of the new 
species are printed in italics; their principal characters are given 
below, with the exception of several already described in Appen- 
dix II, to Dana’s Mineralogy, 1875. 

Atelite; produced by the action of hydrochloric acid on the 
lamellar crystals of tenorite (melaconite), by which their color is 
changed from black to green. Its composition is expressed by 
the formula 2CuO, CuCl+3HO. 

Cryptohulite; a fluosilicate of ammonia, associated with sal 
ammoniac, and having the composition 2NH‘FI, SiF 

Pseudocotunnite ; occurs with cotunnite in acicular yellow 
crystals, opaque and lusterless. In water they lose their color, 
dissolve in part, and the remainder separates as a white powder. 
Composition, probably expressed by the formula PbCl, KaCl. 

Chlorailuminite ; composition Al?C1%, xHO, associated with 
molisite, and chloromagnesite ; decomposes on exposure to the air. 

Chlorothionite ; found in crusts of an azure-blue color, an anal- 
ysis of which agreed approximately with the formula Ka, Cu, 
Cl, Sot. 

Hydrofluorite ; hydrofluoric acid, HF1; proidonite, SiFl* ; both 
products of the eruption of 1872. E. 8. D. 

5. Materialien zur Mineralogie Russlands ; von N. von Koxs- 
cHaRow. Vol. vi, pp. 209-407, with index, vol. vii, pp. 1-176, 
8vo. St. Petersburg, 1874,1875 Thecrystallographic researches 
of M. von Kokscharow are always remarkable for their thorough- 
ness and great exactness. The volumes, or better parts of vol- 
umes, last published, include memoirs upon a large number of 
species, of which the following are some of the more important: 
native copper, vi, p. 209; aragonite, p. 261; dioptase, p. 285; 
scorodite, p. 8307; gold, p. 321; sulphur, p. 368; perofskite, p. 
388. Dolomite, vol. vii, 1; barite, p. 25; calcite, p. 59; crocoite, 
p. 97. E. 8. D. 

6. Memoire sur la Famille des Pomacées ; par J. Decatsne.— 
A detailed analysis of Decaisne’s monograph of the genus /yrus 
was given in this Journal (3rd ser., iv, 489, Dec., 1872). Some of 
the views taken in that work are fully expounded in the present 
paper, which is separately issued from the Archives du Museum, 
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X, pp. 115-192, tab. 8-15, imp. 4to. The results of a prolonged 
study of an important group, by a botanist of great experience 
and ability, is worthy of particular attention. As the veteran an- 
thor states it :— 

“‘ My principal object is here to call the attention of botanists 
to certain characters which have been neglected in systematic 
works, by the aid of which the ancient genera [merged in Pyrus 
by most of the recent systematists] may be neatly circumscribed. 
Such is the constancy and the value of these characters that the 
details of organization peculiar to each generic group may be ex- 
pressed by very general propositions, which is the very object of 
a good method. Indeed, when a special organization is common 
toa large number of different plants, it is evident that compara- 
tively slight but constant modifications of this structure ought to be 
particularly attended to; and this proposition seems to be especially 
true of the Poumacex.” M. Decaisne puts foremost his strongest 
point when he declares of the Quince, that “the nature of its bark 
and wood, its prefoliation, inflorescence, the estivation of the co- 
rolla, the structure of the ovary and of the fruit differ essentially 
from that ofthe Pears, among which certain botanists still class it.” 
Rather than combine the Quince and the Japan Quince with Py- 
rus, we are contident that botanists will generally accept his Do- 
cynia, along with Cheenomeles Lindl. and C'ydonia, as independent 
genera. The same may be said of Mespilus,; and it must be al- 
lowed that the character which Kunth had noticed and which De- 
caisne has turned to account, that of the deformation of one of 
the ovules which becomes a kind of stipitate hood for the other, 
being common to it and to U'rategus, indicates a relationship to the 
latter genus rather than to Pyrus. Much nicer and more ques- — 
tionable characters are assigned to the genera here re-established 
from Pyrus in the Candollean sense, to which we are in this gene- 
ration accustomed. These are, Aronia Pers., our Chokeberry (in 
which eight species are set up from what we take to be a single 
polymorphous one); Sorbus Tourn., the Mountain Ash (the syno- 
nym S. microcarpa omitted from S. Americana, and 8S. sambu- 
cifolia is still taken to belong only to our western coast, whereas 
it extends across the continent); Aria Host., the Beam Trees, all of 
the Old World; Zorminaria Roem., for Pyrus torminalis ; also 
Cormus Spach, for Sorb:s domestica L., the Service-tree of Europe, 
with Pyrus trilobata DC., and an allied species ; Wicromeles, a new 
genus for four Himalayan species thus far little known ; lastly JJa- 
lus Tourn. Here it is to be observed that M. diversifolia is held 
to be distinct from M. rivularis ; and that a subgenus, Chloro- 
meles, proposed for M. angustifolia, our narrow-leaved Crab-Ap- 
ple, thus widely separated from MM. coronaria, on account, as 18 
stated of its reddish anthers and the structure of the disk. Pyrus 
Tourn., isthus brought down to the Pear; and this, as Decaisne 
had formerly announced, to a single collective species, of six geo- 
graphical proles or forms. We continue to write Pyrus from old 
habit and custom, not doubting, however, that Pirus is the cor- 
rect orthography. 
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Of Amelanchier, following Lindley, there are enumerated 
twelve species, six for the Old World and six for North America, 
and there are names for four more. Without being able to clear 
them up (and no wonder), Decaisne thinks that they may be dis- 
tinguished into at least three groups, characterized by the distinct 
or united styles, and the glabrous or downy ovaries. We are 
continually impressed with the idea that there must be three or 
four American species, and the seeds may aid in their definition. 
But thus far the characters elude investigation. Peraphyllum N utt., 
referred by Bentham and Hooker to Amelanchier, has not 
been studied by Decaisne. When he examines the excellent speci- 
mens in flower and in fruit, which Mr. Siler has supplied from 
Southern Utah, he will conclude that the genus must certainly 
be reinstated. The likeness is only in the peculiar structure of 
the fruit. 

As respects the remaining genera, the difference between this 
monograph and the disposition in Bentham and Hooker’s Genera 
Plantarum is mainly this: Hriobotrya, with its baccate fruit (what 
is termed endocarp reduced to a soft pellicle), large turgid seeds 
with thickened cotyledons, and undulate petals, is upheld as a 
good genus: Heteromeles is adopted from J. Roemer for the 
Californian Photinia arbutifolia, and a second (probably not good) 
species, H. Fremontiana, is added. The characters appear to be 
the 10 instead of 20 stamens, in pairs opposite the calyx-lobes, 
their filaments dilated at base and somewhat monadelphous. 
In the tabular conspectus the petals are said to have “ préfloraison 
tordue,” but in the generic character it is “ sestivatione imbrica- 
tiva vel convolutiva,” the latter term with the French botanists 
meaning the same as imbricated only more enrolling. The dia- 
gram represents the whole five petals with one edge covered, i. e., 
“tordue” or contorted (or, as we say, convolute), and so we find 
them in all the flower-buds now examined. But before adopting 
the genus it may be well to examine the Photiniw generally. 
Photinia, of which P. serrulata is the type, is characterized as 
having imbricative westivation, and Decaisne’s diagram represents 
it as regularly (i. e., quincuncially) so. But in P. prunifolia and in 
P. Blumei we find occasionally only one exterior petal, and the 
four others successively overlapping in the “ contorted” way ; and 
in one of Wallich’s specimens of P. integrifolia the first flower- 
bud inspected showed the “contorted” estivation complete. This 
is also the case in P. dubia (in one of Hooker’s and Thompson’s 
Khasyia specimens), and this Decaisne refers to riobotrya, which 
has imbricative sstivation. Next is Pourthia, a new genus 
of eleven Japanese and Indian species, the type being Photinia 
arguta, villosa, levis, &c., and the character, among others, “ ws- 
tivatione contorta.” But we as commonly find one petal wholly 
exterior. So we think it evident that the estivation of the co- 
rolla furnishes no characters for the division of the genus Photinia. 

Finally, as to the proper stone-fruited genera, Pyracantha is 
adopted from J. Roemer, for Crategus Pyracantha and an allied 
Indo-Chinese species, and placed near Cotoneaster; and a character 
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not before used is introduced, namely, the position of the cotyle- 
dons, which, in this genus are, as regards the rhaphe, accumbent. 

There are eight plates, six of them filled with admirable dissec- 
tions, neatly done upon stone by Riocreux from the author’s 
sketches. A. G. 

7. Elementary Lessons in Botanical Geography; by J. G. 
Baker, F.L.S.—These first appeared as articles in the Gardeners’ 
Chronicle, where they attracted attention as interesting and very 
readable sketches of the leading facts respecting the geographical 
distribution of plants, and the elements of climate which control 
this distribution. It appears that they were written by Mr. Baker, 
of the Kew Herbarium, and Lecturer on Botany at the London 
Hospital. Now collected, they form a neat 18mo volume, of 110 
pages, a sort of “science primer,” published by J.ovell Reeve 
& Co., London, 1875. A. G. 


III. Astronomy. 


1. Observations on the late Transit of Venus at Beechworth, 
Victoria ; by Dr. Henry J. ANpERson.—The following interest- 
ing description of the observation of the late Transit of Venus, at 
Beechworth, Victoria, by Dr. Henry J. Anderson of this College, 
is taken from a letter addressed to me which has just been 
received and which bears the date Srinagar, Cashmere, India, 
August 30th, 1875. The telescope used has a clear aperture of 
77 millimeters and a focal length of 1:125 meters. It was made 
by Secretan of Paris. 

“The telescope was subjected, for this purpose, to chosen tests 
by Mr. Lewis Rutherfurd, then in Paris, and always so ready to 
oblige. I used the lower magnifying power, 98 I believe. Vari- 
ous circumstances interfered with my obtaining an observation of 
the exact moment of the first external contact. I did not see the 
ag until at least twenty degrees of its limb was on the sun’s 

isc. This occurred at 11" 31" 40°, Melbourne time, as sent by 
telegraph from Melbourne to Beechworth where I observed. 
Thirteen seconds had probably elapsed. At 11" 35™ 30° the in- 
terior tangents to the two obtuse cusps were at right angles to each 
other. At 11" 45™ 29° these tangents were to all appearance par- 
allel. At 12" 0™ 9° the cusps (then singularly sharp and well- 
defined) were distant from each other about one-seventh of the 
diameter of the planet. The atmosphere at this time was all that 
could be desired. A remarkable calm and clearness of the sky 
prevailed. There was no cloud, or even fleeciness in the direction 
of the sun, which was then only fifteen degrees from the zenith. 
As the observation was made with a diagonal eye-piece, the great 
altitude of the sun was very favorable to steadiness and distinct- 
ness of view, both from the position of the observer and the con- 
dition of the atmosphere. The instrument was adjusted as to 
focus, etc., as nearly as possible in accordance with the recom- 
mendation of Messrs. André and Wolf, and whatever may have 
been the cause, nothing in any way resembling the “ black drop” 
made its appearance, either as the first internal contact drew nigh 
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or at any other time. The cusps approached each other with a 
motion geometrically, and to me surprisingly, precise; without 
bluntness, flickering or vibration. Such portions of the planetar 
disc as were near or between the cusps, seemed visibly less dark 
than the main portions more remote; but this gradation of hue 
was limited in extent and apparently without influence on the for- 
mation of the luminous thread. 

Just preceding the union of the cusps the approaching points 
seemed to lose for a second or two the regular precision of their 
motion toward each other; but the filament once formed did not 
appear to me to break again. This phase occurred at Beechworth 
[longitude 146° 43’ 0’ = 9" 46™ 52° E. of Greenwich, latitude 
36° 21' 40” S.; height above sea level 1800 feet] at 11" 0™ 2456 
Melbourne mean time; subject to any error, against which all 
"nomesnoeg precautions were taken, either in the telegraph from Mel- 

ourne or in the chronometer carried from the telegraph office to 
the place of observation. 

Not many minutes had elapsed after the first internal contact 
when a sudden change of weather ensued. A high wind sprang 
up and dense clouds, at intervals, quite obscured the sun. At two 
p. M. the planet ceased to be visible and no phase of the egress 
could be observed. - I wish to express my warmest thanks to Mr. 
William J. Turner, not only for the use of his grounds, but for his 
skillful aid in securing for me a steady manipulation of the tele- 
scope and its appendages. 

The longitude and perhaps the latitude of the place of ob- 
servation, no doubt need some slight correction.” 

L. Watpo. 

Columbia College Observatory, N. Y., Oct. 16th, 1875. 


TV. MISCELLANEOUS SCIENTIFIC INTELLIGENCE. 


1. The Anderson School ; letter to the Editors of the Evening 
Post from Prof. ALEXANDER AGassiz.—A letter signed “‘ E,” lately 
printed in the Evening Post, contains certain charges against the 
trustees of the Anderson School. Before answering them the 
position of the director and trustees toward Mr. Anderson may 
be briefly noticed. 

It may or may not have been known to Mr, Anderson that only 
the urgent solicitation of Professor Agassiz overcame my reluc- 
tance to serve as one of the original trustees of the school at Peni- 
kese. My appointment as his successor was against my own wish, 
and of this Mr. Anderson was fully aware. It was always agreed 
between Professor Agassiz and myself—and the founding of a 
summer school in no wise changed this understanding—that as his 
scientific executor the care of the museum at Cambridge should be 
my special charge, and that toward its support alone whatever I 
could contribute personally or command from others would be 
applied. 

I held the nomination as director of the Anderson School, left in 
writing by Professor Agassiz, in abeyance, until early in 1874 the 
opportunity occurred to confer with Mr. Anderson, when I ex- 
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plained to him my position with reference to the museum at Cam- 
bridge. He, therefore, knew that, should this nomination be ac- 
cepted, the duties of the director of the school must remain sub- 
ordinate to those of the director of the museum, and that the 
interests of the former would not be allowed to interfere with the 
prospects of the latter. With this reservation, and the condition 
that Mr. Anderson would contribute the sum of $10,000 towards 
the support of Penikese for the next three years, I agreed to serve. 
This sum was considered as probably sufficient to carry on the 
undertaking until the future of the museum was assured. Of this 
$10,000 Mr. Anderson subsequently forwarded $1,329.60 (the check 
mentioned by your correspondent to the trustees), notifying them 
at the same time that for * reasons satisfactory to his own mind” 
he declined to make any further pecuniary sacrifices for the school. 
Neither the director nor the trustees could assume the’ responsi- 
bility thus left to them. 

With this explanation I may now take up the charges of your 
correspondent. He says it was “authoritatively stated” that 
$10,000 of the Anderson Fund remained unexpended, and would 
suffice for the sessions of 1874 and 1875. No such statement was 
made, and no such sum existed. With the sanction of Mr. Ander- 
son, the bulk of the “nucleus of an endowment fund” had been 
devoted by Professor Agassiz not only to buildings and equipment, 
but also to the running expenses of 1873. It was found, before 
the opening of the session of 1874, that these expenditures 
amounted to $47,000, There remained from the Anderson Fund 
not the $10,500 which figures so largely in the letter of “EK,” but 
about $1,100 available to the trustees. With this and $1,500 
realized from the yacht Sprite, sold with the consent of Mr. Gal- 
loupe, the school reopened. As far as the interests of education 
were concerned the second session was a decided success, thanks 
to the interest taken by the teachers ; but the institution remained 
in debt, and Mr. Anderson, to whom an informal account was 
sent, contributed, as above stated, $1,329.60 to pay the “actual 
deficit.” This left the trustees to provide for existing liabilities, 
or be reproached, as they now are, with “needlessly sacrificing ” 
the property under their charge. No appeal was made to Mr. 
Anderson beyond what he had himself proposed to do for the 
school. It is not true that he was “permanently laid under con- 
tribution—under penalty.” It is not true that the condition of 
the school was kept back from him, ér that the trustees had not 
the courtesy to signify to Mr. Anderson their intention of closing 
it. He has at all times been kept fully informed, partly by letters 
and partly in conversation, of its condition and prospects, as far as 
they were known to the trustees themselves. 

They made every effort to save the school, to put it on a safe 
foundation, to make it self-supporting. A guaranty fund of $3,000 
was contributed by a member of Professor Agassiz’s family, and a 
very slight permanent support from the public would have ena- 
bled them to continue an institution which they close with deep 
regret. Receiving no such support they decided to wind up the 
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aftairs of the school, a contingency of which Mr. Anderson was 
duly notified early in 1875, after he had of his own accord dis- 
solved the conditions upon which alone the present director con- 
sented to serve. This brings me to the suggestion, made in the 
form of an accusation, that the trustees of the Anderson School, 
and by implication the trustees of the museum, might have appro- 
priated a small portion from the Teachers’ and Pupils’ Fund of 
the Agassiz Memorial and have applied it, in “ better faith and 
better morals” to paying the debts of Penikese. Neither the 
trustees of the Anderson School nor the trustees of the museum 
have any control over the Teachers’ Fund. It was raised with the 
understanding, plainly stated in the circulars issued at the time, 
that it would be devoted to carrying out the plans of Professor 
Agassiz for the museum at Cambridge. That this will be done 
with the full appreciation of the relations which existed between 
him and those who have borne such affectionate testimony to his 
memory, every teacher throughout the country may be sure. But 
the use suggested by your correspondent would have been a strange 
misappropriation of money contributed for a special purpose. 

As to the charge which seems directed against the trustees of 
the museum, as well those of the Anderson School, that they have 
trodden on the memory of their former director, the fact that these 
boards include several of Professor Agassiz’s warmest friends, two 
of his favorite pupils, his brother-in-law, his son-in-law and his son, 
is a sufficient refutation of this calumny. 

Finally, no insults have ever been offered to Mr. Anderson by 
the trustees, unless their decision not to become indefinitely re- 
sponsible for the expenses of the school, and to close an institution 
which no one but themselves seemed inclined to support, can be 
so construed. 

Cambridge, October 12, 1875. 

2. Annual Report of the Board of Regents of the Smithsonian 
Institution for the year 1874. 416 pp. 8vo. Washington.—-In 
addition to the report of the progress of the Institution in its vari- 
ous branches, the present volume includes the usual Appendix of 
Scientific Memoirs. The Memoirs in this new volume are : Eulogies 
on Laplace, Quetelet and Auguste De La Rive; on tides and tidal 
action in harbors, by Prof. J. E. Hilgard ; Observations upon the 
electricity of the atmosphere and the aurora borealis, made during 
the Swedish expedition of 1868 to the north pole, by Prof. Selim 
Lemstrém of Helsingfors ; Ona dominant language for science, by 
Alphonse de Candolle; On underground temperature, by C. A. 
Schott ; Ona series of earthquakes in North Carolina, commenc- 
ing Feb. 10th, 1874, by Prof. Warren du Pré; on the transactions 
of the Society of Physics and Natural History of Geneva, from 
June, 1872, to June, 18738, by A. De La Rive; On warming and 
ventilation, by A. Morin. 

Under the head of Erunotoey, has been collected a series of 
valuable observations, comprising an account of ancient graves of 
California, by Paul Schumacher; also descriptions of .various 
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antiquities from Illinois, Ohio, Kentucky, Lake Superior, Missis- 
sippi, Tennesse, New York, Indiana, Maryland, North Carolina, 
and Florida. 

3. Croll on Climate and Time. — Professor Croll’s work on 
Climate and Time, noticed on page 222 of this volume, has been 
republished by Messrs. Appleton & Co. of New York. 

4. A Course in Descriptive Geometry for the use of Colleges 
and Scientific Schools ; by Wa Ph.D. (Boston, L. 
Prang & Co.)—In this work the treatment is concise without 
serious omissions or inadequate explanations, and yet sufficiently 
full without verbosity. The fact that a text of fifty pages requires 
a table of contents of eleven pages, shows how little needless de- 
scription is given. Doubtless much of the saving of space is due 
to the convenient and expressive notation adopted. 

The introduction of a series of stereoscopic views of many of the 
problems is a novel feature, and will doubtless materially aid the 
student in the place of models. It must not be forgotten, how- 
ever, that a large part of the value of Descriptive Geometry arises 
from its training the student to conceive of objects from their 
projections ; hence the value of any such aid, except to initiate 
the student in his work may be questionable. The collection 
would have been improved by the addition of one or two more 
warped surfaces, especially the hyperbolic paraboloid and conoids, 
which always give trouble tothe student. The typographical exe- 
cution of the work is excellent and the drawings accurate and 
easily understood. E. ©. P. 

5. American Naturalist.—The American Naturalist will be 
published the coming year by Messrs H. O. Houghton & Co., 
Cambridge, Mass., and will appear in new typographical dress. 
The Journal has hitherto been well conducted, always able in its 
articles, and while popular in its aim, never popular at the ex- 

ense of its science. It is announced that the Naturalist will be 
improved under its new publishers by fuller notices of current sci- 
ence, and in other ways. 

6. School of Geology in the University of Syracuse.—Under 
Professor Winchell a school of Geology has been organized in con- 
nection with the Syracuse University. It includes a course of 
Elementary Study or Undergraduate Course, and two Graduate 
Courses, one Lithological and tne other Paleontological, carried 
on together. There are also to be special studies in different de- 
partments of Zoology, as in that of Corals, Brachiopods, Trilo- 
bites, &c. The school is intended for special geological students, 
and also for those who desire a general acquaintance with the 
subject. The school will open on the 25th of next January. The 
prospectus announces that Prof. Winchell will be aided in the 
school by Prof. J. J. Brown in Chemistry, Prof. F. Smalley and 
Rev. S. R. Calthrop in Geology, Profs. B. G. Wilder and Smalley 
in Zoology, Profs. James Hall, R. P. Whitfield and E. D. Cope 
in Paleontology. The position of the school in central New 
York is particularly favorable for the geological and paleonto- 
logical student. 
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Art. LIX.—The Solar Aimosphere. an introduction to an account 
of researches made at the Allegheny Observatory; by S. P. 
LANGLEY, Director of the Observatory.* 


Ir has long been observed that the sun is not everywhere 
equally bright, but that the edge is darker than the center, and 
since a self-luminous sphere should appear of sensibly uniform 
brilliancy, so as to present to the eye the appearance of a flat 
disc, this diminution of light must be due to some medium 
external to the photosphere. Accordingly, even before the in- 
vention of the spectroscope, it was admitted that an absorbing 
atmosphere surrounded the sun, and that the effect would neces- 
sarily be to diminish the amount of radiation. La Place, in 
the tenth book of the Mécanique Celeste, has attempted to com- 
pute the total effect of this absorption, from data furnished by 
the observations of Bouguer, and considers that, were the solar 
atmosphere removed, the heat and light would be twelve times 
as great as at present. Though this value is erroneous, being 
deduced from imperfect data by processes which rest on a false 
hypothesis, it may yet serve to call attention to the importance 
of a somewhat neglected field of research, in which this Obser- 
vatory has been in part occupied during the past three years. 

Several estimates of the absorptive power of this atmosphere 
have been made, differing widely from each other. According 
to that of La Place, just cited, the absorption is about }3 of the 
sun’s emission ; according to Liais less than ;';; according to 
Secchi 83. These discrepant results may be due in part to 
different hypotheses used in computation, but they are in every 

* Paper read at the Detroit meeting of the American Association for the Ad- 
vancement of Science. 

Am. Jour. Sc1.—THIRD Vou. X, No. 60*.—DeEc., 1875. 
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case founded on an experimental comparison of the light or 
heat of the sun observed at the center with that observed near 
the edge. 

This direct comparison of the two lights involves, of course, 
no hypothesis, but is simply a photometric measurement, and 
apparently aneasy one. Let usexamine the result of this com- 
parison at different hands. Arago,* using the Rochon prism 
and analyzer, announced, as the conclusion of a prolonged 
research, that the light at the center of the solar disc must be 
diminished by ;'; part, or 2°4 per cent, to equal that of the edge. 
Liais in a memoir +t which is a model of conscientious care, an- 
nounces, from comparisons carried on by the extinction of one 
light by a stronger, that the central light should be diminished 
by about 10 per cent, to equal that of the edge. His result is 
then four times as great as Arago’s. Secchi with a wheel pho- 
tometer, finds, for a nearly corresponding point, 78 per cent as 
the amount by which the central light should be diminished. 
This result is then seven times that of Liais and thirty times 
that of Arago. 

Secchi has made observations on radiant heat to be found in 
Le Soleil,t the most important results of which are that the heat 
diminishes from the center to the edge; that for a given point 
there is a satisfactory agreement between the absorption of light 
and heat ; and that the equatorial regions are hotter than the 
polar. The present writer has made somewhat extended re- 
searches in the same direction which are chiefly unpublished. 
Vogel has made interesting researches in the relative actinic 
absorption. 

None of those who have attempted to compute the amount 
of the solar absorption appear to have drawn conclusions from 
their results as to its effect on terrestrial temperatures, and yet 
if the absorption be anything like what has been found by La 
Place, and by Secchi using La Place’s formule, the subject de- 
serves attention. 

It will be shown ina forthcoming memoir that the absorption 
is much less than these values, but that definite limits can be 
assigned in which it must lie, and that at any rate it is 
of such importance that the conditions of animal life upon 
this planet largely depend upon it. It will further appear 
probable that with a slight change in the depth and absorptive 
power of this atmosphere, fluctuations in terrestrial temperature 
will ensue, very great in comparison with any actually observed 
within historic periods, and it will be shown that this atmos- 
phere is not in a strictly stable condition. Though the subject 

* Oeuvres Complétes, Tome i, p. 235. 


+ Mémoires de l’ Académie de Cherbourg. 
¢ Le Soleil, 2me edition, Paris. 1875. 
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then is a nearly neglected one, and the methods of investiga- 
tion of less apparent interest than those of the spectroscopist, 
the results are, if verified, of a peculiar interest, from their 
bearing upon the possible changes in the mean temperature 
and climatic conditions of our own planet. 

The portion of this atmosphere chiefly concerned in absorp- 
tion I have been led to believe from several considerations is 
extremely thin, and I am inclined to think it is nearly identi- 
cal with the “ reversing layer” at the base of the chromosphere 
observed by Secchi and Young, though the other chromospheric 
strata doubtless, have some share in the obscuration made, 
and, in a still less degree, the other solar envelopes. 

The methods used for heat measurements at Allegheny have 
been partially described,* and need not be enlarged upon here. 
Those for light are believed to be novel in their present appli- 
cation, and may be given briefly. 

We have seen that a photometric comparison of the center 
and edge of the sun is for some reason attended with risk of 
error which we should not anticipate, but which must be great 
from the enormous discrepancies existing among practiced ob- 
servers ; for, taking Arago’s value as the standard, Liais’ is four 
hundred per cent, and Secchi’s three thousand per cent greater. 
Now skilled observers, in comparing their estimates of the ex- 
cess of the light of a gas flame over that of a candle, for in- 
stance, by the familiar methods of ordinary photometry, need 
not be expected, as common experience shows, to commit er- 
rors which are in any way comparable to these. 

If such familiar means as the Rumford and Bunsen photo- 
meters could be used for the direct comparison of the solar in- 
tensities there seems no reason why the results should not be of 
the exactness obtainable in the physical laboratory, or at least 
of the same order of accuracy. If results can be obtained by 
such means, they may at least be hoped to be free from gross 
error. 

At first sight it appears that these methods are not applica- 
ble to the direct comparison, for the ordinary use of either pho- 
tometer supposes that the relative distances of the lights from 
the screen can be altered, while we cannot change the relative 
distances of the lights to be here compared, which are two por- 
tions of the sun; and, if we attempt to enfeeble the stronger 
lights by shades, or by diffusing it through a lens till it equals 
that of the other seen direct, we lose the peculiar advantages 
of the methods which assume that the lights are viewed under 
the same conditions and measured by the relative distances 
from the screen. 

I arranged, in June, 1874, an apparatus which appears to be 
free from these objections, and which is here described in 


* Comptes Rendus, May 22, 1875. 
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rinciple, not in detail. Let us suppose that to the equatorial 
1s attached a screen upon which is described a large circle 
whose radius is divided into 100 equal parts, and whose center 
is always in the prolongation of the optical axis. This screen 
receives an enlarged solar image from an amplifying lens. To 
fix our ideas we may suppose that the circle and image are 
each always 24 inches in diameter, and that a direct comparison 
is to be made of the light of the center with that of a point ? 
of the way from the center to the western edge of the sun. 
Two small* and equal circular apertures are made in the 
screen at points equidistant from the center or 75 divisions of 
the scale apart. The telescope is directed to neither point un- 
der examination, but to a point of the solar disc $ of the way 
+o the western edge from the center, and which is therefore 
midway between the points to be measured. The image of the 
zenter now falls on one of the small apertures in the screen ; 
that of the point under examination on the other, and through 
the apertures pass two cones of rays each slightly divergent, 
formed under precisely the same conditions, since they come 
from the same lens and are equidistant from the optical axis. 
Two prisms of total reflection (cut from the same piece of 
glass) are placed one behind each aperture, and these deflect 
the rays toward each other, so that the reflected portion of the 
cones have a common axis behind and parallel to the screen, 
within a chamber which is lined with black and shielded from 
light, so as to form in fact a camera obscura. There is a small 
Bunsen disc behind the screen and in the camera, whose center 
remains in the axis common to the reflected cones as it (the 
disc) slides back and forth on a graduated scale which meas- 
ures the distance from the source of illumination. Evidentl 

one light is diffused and the other concentrated by the disc's 
advance and recession upon the cones, sensibly as though these 
were formed by lights at their virtual apices beneath the screen, 
and by lights which were of the color and intensity of the 
portions of the sun under examination. In practice it is found 
convenient to introduce a lens of short focus between each ap- 
erture and its reflector, so that the cones, while still exactly 
similar, may be less acute. By the substitution for the Bunsen 
disc, of a small box, sliding also on the graduated scale, and 
containing a rod whose shadows are cast, by means of a second 
pair of reflecting prisms, on a prepared surface, sliding with 
the box, we convert the instrument into a Rumford Photome- 
ter, and in this form also it has been much used here. This 
application incidentally permits under very favorable cireum- 
stances a comparison of the color of the light from different 
parts of the sun, which is by no means uniform. When light 


* The diameter of the aperture is on the above scale about 0°10”. 
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from near the edge is juxtaposed with that from the center, the 
shadow illuminated by the former is chocolate-red,* while that 
from the latter is a peculiar bluish tint, nearly like that given 
by the shade-glass called by English opticians “London 
Smoke.” (I use these comparisons not being able readily to as- 
similate these colors to any of the pure spectrum.) It is worth 
while to remark that this observation confirms others obtained 
from different means by the writer who has elsewhere an- 
nounced the fact of a selective absorption in the solar atmos- 
phere of'such a nature that were the envelope removed the gain 
in light would be greater than the gain in heat. The light we 
receive from the sun and universally call “ white” is thus seen 
to be, upon the whole, less refrangible than that which the sun 
would emit if deprived of its atmosphere; in which case it is 
evident that the color of our luminary as it grew brighter 
would tend toward blue. If then the depth of its atmosphere 
were sufficiently increased, our sun, in growing darker, would 
also appear more red. ‘To more than suggest the possible 
influence of such a cause on the colored stars, among which the 
bluish are distinguished by the absence of absorption spectra, 
and the desirability of ascertaining whether change in color, if 
any such are verifiable, are or are not accompanied by slight 
changes in apparent magnitude, would lead us away from the 
present subject. 

So clear an exhibition of color in the actual comparison is a 
sign of the delicacy of the Rumford method, but it introduces a 
disturbance in our estimation of the intensities of colored 
lights. An arrangement of the Masson photometer (in which 
black and white sectors on a rapidly revolving disc illuminated 
by the colored lights are viewed by the intermittent electric 
discharge) has been prepared to obviate this; but the complete 
examination is intended to include that of juxtaposed spectra 
formed from the lights under examination, selected portions of 
which of different wave lengths will be compared, as regards 
intensity, by processes which are a development of those men- 
tioned above. In all such comparisons the paper is rever- 
sible, so as to eliminate any inequalities in the material, posi- 
tion, or condition of the rays under examination due to the in- 
strument ; and in practice corrections for every form of instru- 
mental error are applied which are not here mentioned. 

The methods above indicated are, with some slight modifi- 
cations, evidently adapted to the comparison of the light of the 
sun-spots, and the light adjacent to the limb, with that of the 
center; to studying the rate of diminution of light without the 
disc, and to like investigations ; and they are now being so used. 

* This color appears to have passed unnoticed by all observers but Secchi, who 
remarks that the edge of the disc is smoky-red. 
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Without entering into detail, I may observe that the measure- 
ments of the light of spots, though as yet incomplete, warrant 
me in stating that the absorption of the more refrangible rays, 
though great in reference to the less refrangible, is not so great 
as would appear from published measurements. It has long 
been supposed that the umbre of spots were not absolutely 
dark, while it has been admitted, from Dawes’s observation, that 
there is within the umbra a sensibly black “ neucleus,” and 
from the assumed blackness of this “ neucleus,” several astron- 
omers have been led to suppose that the “neuclei” are not 
openings into a dark gaseous interior. 

The measurement of umbre, and of so-called “‘ neuclei” here 
shows not only that neither are absolutely dark, but that the ab- 
solute light of either is enormous, that of the average ‘‘ neucleus,” 
so-called, being, as I find, at least jive thousand times that of the 
full moon. 

La Place, in assuming that the radiation in any direction is 
constant, and is proportional to the radiating area (or that the 
radiation is infinite at the edge of the disc), concludes that the 
total absorption is represented by the integral 
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where 6 is the heliocentric angle between the earth and the 
point of the solar surface under examination ; and this assump- 
tion has been adopted by Father Secchi, who, in his latest 
edition of Le Soleil, gives results derived from the use of this 
integral. I shall, however, assume, in accordance with what 
seem to be the teachings of modern physics, that a globe as 
large as the sun whose photosphere, though composed perhaps 
of very light vaporous material, is yet opake at a limited depth, 
(as observations on superposition of cloud-strata have shown) 
that in such a globe radiation would be proportional to the co- 
sine of the angle between the normal to the surface at any 
point and a line drawn from that point to the observer’s posi- 
tion ; or, that the sun, deprived of its atmosphere, would appear 
as a flat disc ; whence it will follow that, the total radiation of 
the sun without the atmosphere being unity, that which es- 
capes through the atmosphere will be, if we adopt La Place’s 


formula with this correction, 27 J 0089 
0 


These expressions, if La Place’s assumptions are otherwise 
correct, should give, for any comparison of the heat at a given 
point of the disc to that of the center, a certain value of the 
absorption which should be constant for any value of @ In 
fact I find, however, that this is not the case. The diserepan- 
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ciesin the summation I obtain for different values are not how- 
ever casual and irregular, as they would be if due to errors of 
observation, but are systematic. This formula even as here 
modified, though analytically speaking correct, yet appears to 
rest on assumptions which are in disaccordance with facts ascer- 
tained since La Place wrote. These facts, as they seem to me, 
demanding a changed formula I expect to point out in a defi- 
nite form in a subsequent memoir. It seems fitter then to 
defer an exact statement of the limits of the amount by which 
solar radiation is absorbed by the atmosphere, until it is accom- 
panied by demonstration. I willonly here repeat that we may 
feel certain that the estimates cited from La Place and Secchi, 
and which make the sun’s atmosphere absorb from $ to + 1 of 
the radiation we should receive in its absence, are in excess of 
the truth. For the sake of indicating approximately the real 
value, I may also state that from my computation of the so- 
called “luminous-heat” rays, not greatly less or more than one- 
half the whole are absorbed by, turned back by, or converted 
into work in, the sun’s atmosphere. ‘The total thermal absorp- 
tion is somewhat less than that of the luminous heat. If, how- 
ever, we admit this value provisionally, certain results seem to 
follow which deserve mention. 

The mean surface temperature of our globe is separated from 
that of absolute zero by about 500° of “the Fahrenheit scale. 
The internal heat supplied to the surface may be neglected. 
The temperature of interplanetary space is, according to Fou- 
rier — 60°C., according to Pouillet —142, according to Liais —97. 
Liais, in a memoir whence we cite these estimates, admits, as a 
consequence of his own, that the obscure heat received at the 
upper limb of our atmosphere from space (that is, from the 
chiefly non-luminous matter which occupies it) is greater than 
that furnished directly from the sun, a conclusion which we are 
not called upon here to adopt, further than to observe that 
with this, as with either of the other estimates, the obscure heat 
received from interplanetary matter by reflection from the sun 
at the surface of our atmosphere is considerable, sv that, if our 
luminary were wholly extinguished, the temperature of the 
earth would fall much below that it would reach if only the 
direct solar heat were withdrawn. 

We shall perhaps be warranted in entertaining it then as a 
reasonable assumption, that, in the complete absence of the sun, 
the earth’s temperature would fall very nearly to —278° ©. We 
prefer as the basis of an estimate, confessedly but approximate, 
to take the mean of this value and Pouillet’s, and, using the 
Fahrenheit scale, we may state that of the 500° F., which on 
the natural scale is the approximate mean temperature of our 
globe, as much as four-fifths is derived from the sun. 
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If it be true then that the sun is surrounded by an atmos- 
_ whose principal action in obscuring the heat radiation is 
ue to a thin stratum which cuts off one-half of the heat 
which should reach us, and in whose absence this radiation 
should be doubled,—an atmosphere not independent of the in- 
terior of its globe in such a degree as our own, but one to and 
from which matter is constantly being added and withdrawn, 
it follows that any change in the ratio of supply and with- 
drawal, or other cause, which should increase its absorption by 
so much as 25 per cent would diminish the mean surface tem- 
perature of our globe by 100° F., whiist a like diminution in 
the envelope would produce a corresponding change in the op- 
posite direction. 

I am unable to see that, if the Allegheny observations are 
correct, whence J] have derived the above given approximate 
value of the absorption, any other result would follow, and in 
any case the existence of life in its present forms on this planet 
seems dependent, within certain limits, on the depth and absorp- 
tive power of the solar atmosphere. The reader who may not 
have closely observed how far the validity of this result is 
dependent on, and how far independent of, the hypothesis just 
made as to the mean terrestrial temperature, is invited to 
remark that there is nothing hypothetical in any case in the 
assertion that the earth would fall, in the absence of the sun, to 
a temperature as low as any actually observed on its surface. 
If any value attach to the writer’s measurements, then, it will 
be found from a repetition of the calculations with (arctic) tem- 
peratures actually observed, and hence within the truth, that the 
result remains that a comparatively slight thickening of the 
solar atmosphere, or an increment of its absorptive power by as 
little as 3, would bring the planet back to what we must sup- 
pose were the temperatures of the glacial epochs. 

Father Secchi seems to think it probable that the difference 
between the measurements of the heat at different portions of 
the solar disc made at Rome in 1852 and at Allegheny in 
1873-4 are explicable by a real change in the atmosphere of 
our luminary. To the writer it seems that such a change as 
Father Secchi assumes, if real, is (if interpreted by Father 
Secchi’s own formule) likely to have already altered the mean 
annual temperature of the earth to an amount sensible to every 
inhabitant of its surface. He is himself, therefore, of the 
opinion expressed by M. Faye that no evidence of real varia- 
tion has yet been established. 

It will not of course follow that changes may not take place 
in cycles of time long with reference to historical periods. All 
analogy leads us indeed to think an absolute uniformity most 
improbable. 
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Finally, then, it appears that though we are justified, on 
grounds established by Helmholtz and Ericsson, in believing 
in the constancy of the heat-supply within the solar envelope 
for periods to come which are with reference to our terrestrial 
past almost infinite, we are not justified by our present investi- 
gations in asserting that the solar radiation has been constant 
during geologic periods, or is certain, or even likely to remain, 
what we now see it during corresponding periods in the future. 

If there be great cyclical changes of long period (and in our 
present ignorance we can only say that such are not antecedently 
improbable) there will be corresponding changes in terrestrial 
temperature; and it is allowable to inquire whether we do not 
find here matter for consideration in connection with those 
great changes of temperature in past epochs which have in 
them nothing hypothetical, which geology assures us have in- 
deed existed, and for whose possible cause no satisfactory sug- 
gestion has hitherto been made. 


Art. LX.—On Southern New England during the melting of the 
Great Glacier.—Supplement: The Overflows of the flooded Con- 
necticut ; by JAMES D. DANA. 


In the remarks on the occurrence of Reindeer remains in 
the vicinity of New Haven, on page 356 of this volume, | have 
stated that the reindeers must have been living in the Quinni- 
piac valley after the retreat of the glacier and before the 
glacial flood ; and on page 425 it is shown that the New Haven 
rivers must have had their floods from the melting glacier 
greatly prolonged by accessions derived from overflows of the 
Connecticut. It is evident that such overflows would have had 
an important influence on the geology of Southern New Eng- 
land, and I therefore present here the evidence I have been 
able to collect with regard to their positions and courses. 

But, by way of introduction, I first mention some particu- 
lars from the older geological history of the great central val- 
ley of New England, since they serve to explain in part the 
occasion of these phenomena in its later history. 


I. Tae Connecticut VALLEY BEFORE THE GLAcIAL FLoop. 


It is well known that, in the Triassic period, and probably 
also the Jurassic, the Connecticut valley, from New Haven to 
Northern Massachusetts, was occupied by a brackish-water es- 
tuary—its length over 110 miles, its width for the most of the 
way 20 milesor more. Farther north, the valley for a long dis- 
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river. The sides and bottom of the estuary were of crystalline 
rocks, similar to those outcropping over the bordering regions. 
The sand-flats and mud-beds that were made in the great estu- 
ary, out of the material contributed from either side by the 
rivers of the era, constitute its Red-sandstone formation. 

The red sandstone of the area is now 800 feet above the 
sea-level near New Haven, and over 1300 in Massachusetts—a 
fact showing that, since Jurassic times, New England has been 
raised over its center at least a thousand feet more than along 
its southern coast. 

With the exception of the seaward slope thus occasioned, 
and the erosion by denuding waters, the area of the Triassic 
sand-beds might have remained till now a wide plain, with the 
river of the valley flowing through it in a deep channel of its 
own making, and emptying into the Sound at New Haven, had 
it not been that the deposition of the beds was followed, over 
the whole area, by subterranean movements that ended in tilt- 
ing them, making numberless long fractures to unknown 
depths, and filling the fissures so opened with melted rock. 
The sandstone was by this means left intersected by dikes of 
trap, along with adjoining hard-baked portions of its own beds 
which could stand wear a hundred fold better than other parts 
of the formation ; and, as erosion went forward, the trap dikes 
became the trap ridges of the country, standing, with some of 
the enclosing indurated sandstone, as high barriers between 
different parts of the sandstone area. 

A prominent line of these trap dikes divides the area, in a 
north-and-south direction, from Mount Tom (1214 feet high) 
near Northampton, Mass., to West Mountain (996 feet high) 
three miles northwest of Meriden; the valley is thus divided 
into an eastern and a western section, the former three times the 
widest. This range is called in the following pages, the Mount 
Tom Range, and also Divide Range.* This range is continued 
south of the Meriden hills in a low ridge of sandstone to Mount 
Carmel (736 feet high); then, by another lower ridge of sand- 
stone to East Rock (360 feet high) nearly abreast of New Ha- 
ven city. 

For the convenience of the reader of this and other recent 
papers on New England geology, by the writer, a map of the 

* This line of ridges from New Haven to Northampton was called the Mount 
Tom Range by President Timothy Dwight in 1796 (Travels, p. 5). Looking only at 
the general features of the country, he made this range a branch from the White 
Mountains; and the elevations of Western Connecticut, commencing at the West 
Rock trap range, near New Haven, he spoke of as a part of the Green Mountains. 
The error was not a bad one in 1796. But it has been reproduced since in geog- 
raphies, encyclopedias and gazetteers, and recently it has appeared in a school 
book of Connecticut origin, and in a Guide book for the Connecticut Valley. It is 


alluded to here in order if possible to stop its further circulation. Over 50 years 
since, Professor Silliman corrected the error in this Journal, and yet it still survives. 
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MAP OF THE CONNECTICUT VALLEY AND PART OF THE COAST OF SOUTHERN 
New ENGLAND. 
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Connecticut valley and part of Southern New England is here 
annexed. 

These trap barriers naturally determined to a large extent 
the drainage-lines of the area. Since the eastern section is 
three times the widest, and the freest from dikes of the fire- 
made rock (trap), it is not strange that it became the course 
of the Connecticut River. But south of Hartford, between 
that city and Meriden, a succession of trap ridges rises to the 
east of this range, which crowd toward the river; and, conse- 
quently, the Connecticut, after passing Hartford, loses its 
westing ; and then, at Middletown, where the metamorphic 
rocks are near in high elevations, turns abruptly out of its old 
valley through an opening heading southeast that then offered 
no doubt an unobstructed way to the Sound. Thus the southern 
part of the valley lost the Connecticut River. This event in 
New England history occurred before the Cretaceous period. 
After this, geology has no special facts from the valley until the 
Glacial period. 

. The western section of the sandstone area, shows that it was 
too contracted to become the course of the Connecticut by its 
subdivision into many river basins. The Northampton region 
is divided from the Westfield, and the Westfield from the Farm- 
ington. Moreover, the Farmington, while essentially one 
valley in its plains from Granby to New Haven, fifty miles, has 
three prominent rivers in this distance. Farmington river, the 
largest of them, makes a long V-shaped bend in the valley, first 
south and then north (as the map on p. 499 shows), and finally 
flows off into the Connecticut valley through a gap in the 
Divide Range near Tarifville. The eastern arm of the V lies in 
the broad flat meadows of the valley, with no ledge or hill to 
ng the river’s pushing southward instead of northward. 

n that same low plain, not two miles distant from the south 
end of the Farmington V, the Quinnipiac river becomes the 
river of the valley; but after flowing on for ten miles, this 
stream bends eastward out of it to the Meriden region, and 
then goes again southward, taking the way toward New Haven 
Bay that the Connecticut would have followed had it not 
been diverted southeastward at Middletown. Finally, where 
the Quinnipiac is deserting the valley, Mill River, the third of 
the streams, commences within the low Quinnipiac plain ; and 
this stream holds its place in the valley to New Haven. 

The facts here stated should be reviewed on the map in or- 
der that the remarks beyond, on the drainage in the time of the 
great flood, may be appreciated. 

The Glacial period was one of extensive denudation through- 
out the valley, the ice working along with the subglacial waters ; 
and the waters had unwonted denuding power, if the land was 
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of higher level than now with the elevation increasing north- 
ward. The red sandstone of the valley is a soft rock, yielding 
easily to abrading agents; and through its removal the trap 
ridges of the valley may then have derived the larger part of 
their prominence. From the height above the Connecticut 
flats of the sandstone ridge called Mount Toby (or Metta- 
wampe) in Sunderland, about thirteen miles north-northeast of 
Northampton, we learn that not less than 1200 feet of rock in 
depth has been removed from the sandstone formation of that 
part of the valley since the Jurassic period, of which a large 
part was probably the work of the Glacial era; and, on the 
same kind of evidence, that the removal near New Haven has 
exceeded 300 feet. 


Il Tse Connecticut VALLEY DURING THE GLAcIAL FLOop. 


In the next or Champlain period, when the land had sub- 
sided, and most deeply so to the northward, and when the 
melting of the glacier had far advanced, the valley was put 
under new conditions, as has been already explained; and, 
according to the evidence mentioned beyond, New Haven 
Bay was restored in part to its old rights by overflows giving 
it some of the surplus waters of the flooded Connecticut. 

The height of the flood from the melting glacier as illus- 
trated in the last number of this Journal, from the height of 
extensive terraces of stratified drift—was such that, at Middle- 
town, the waters, instead of stopping at 24 or 25 feet above 
low-water mark, as now, eh oe. rising until 175 feet deep; 
and from that level, they went plunging down the narrow 
channel to the Sound ; that, at Hartford, the river rose above 
the modern 380-foot flood-level to 190 feet; that, at Springfield, 
they reached a height of more than 200 feet above low-water 
mark, and 240 feet above mean sea-level. 

It admits of proof, further, that when the flood was at its 
height, the Connecticut overflowed in at least three places, 
westward, into the western section of the valley, and there 
flowed southward to New Haven Bay. These three places are— 
Bae over the Meriden divide, as has been already ex- 

ained. 

. Second, at Westfield, west of Springfield, whence the waters 
descended along the western section of the valley, and finally 
joined Quinnipiac and Mill Rivers—New Haven streams. 

Third, from the Northampton region, by the valley west of 
Mount Tom, over the Westfield divide to Westfield, there to 
join the Westfield overflow. 

As to other westward overflows to the north I do not speak, 
as I have made there no special examinations. 

The fact and the features of the western section of the val- 
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ley have been long appreciated. So early as 1822 it was 
selected as the route for a canal from New Haven to Northamp- 
ton, to be named the Farmington canal, which by 1835 was fin- 
ished; and in 1847 the route of the unprofitable canal was 
taken for a railroad, called the New Haven & Northampton, or 
Canal, Railroad. Prof. Hitchcock, after an examination of a 
map and section of the canal, queried why the Connecticut 
river had not made for itself a channel along that route, rather 
than the more eastern; and in his “Surface Geology” he de- 
scribes that section from Northampton to New Haven as a 
branch of his “second basin” of the Connecticut valley. 


On page 140 of Prof. Hitchcock’s first Geological Report of 
Massachusetts (8vo, 1835), and p. 329 of the second edition (4to, 
1841), he has the following remark: “In tracing the Connecticut 
through this [its] valley the geologist will be surprised to find it 
crossing the greenstone ridge above described, and that too at its 
highest part, viz: through the gorge between Holyoke and Tom. 
For he will naturally inquire: Why did not the river flow 
through the valley west of the ridge, and, following the course of 
the Farmington Canal, empty at New Haven? for it appears from 
the surveys on this canal, that in no place is that portion of the 
valley more than 134 feet * above the present level of the Connecti- 
cut at Northampton, whereas the trap ridge through which it 
passes is from 800 to 1,000 feet high. 

The denudation required for “ crossing the greenstone [trap] 
ridge” appears less difficult when the fact is recognized that Mt. 
Tom and Mt. Holyoke are two independent trap-dikes of very dif- 
ferent trends, the latter an east-and-west dike; and that, as is 
seen at the eastern foot of Mt. Tom, along the river, there was 
sandstone between them; so that it was sandstone that was re- 
moved for the river or by the waters of the valley, and not trap.t 

Prof. Hitchcock says, in his Surface Geology (1857), speaking 
of the topographical basins into which the Connecticut Valley 
may be divided (p. 11): “The second basin extends from Hol- 

* The survey for the Canal found the greatest height two miles north of West- 
field, between Westfield and Northampton, and made the height of the top of the 
divide above the level at Northampton, 86 feet, and the height of the latter above 
the Connecticut River 48 feet; and 86 +48=—134. 

+ Dr. Percival, in his Report on the Geology of Connecticut, brought out the 
fact that the trap ridges of the Triassic area are often made up of two or more 
trap-dikes separated by sandstone ; that is, are formed from the fillings of two or 
more independent fractures—independent at least at surface. Pine Rock, a trap 
ridge east-northeast in trend (like Mt. Holyoke) in the New Haven region (P 
on the map of p. 415), appears as if it were a continuation of the south end of 
West Rock, which turns toward it, and still they are wholly distinct; and Pine 
Rock, although not half a mile long, is actually a combination of four masses or 
dikes of trap with sandstone between, and a third of the length is sandstone. 
Again, East Rock (E, on the same map) consists of three dikes with intervening 
sandstone. It is owing to this composite character that gaps through the high 
trap-ridges are not uncommon. The associated sandstone, while generally hard- 
baked, is sometimes cracked into small chips as a consequence apparently of too 
dry heat in the baking. 
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yoke to Mettawampe (Mt. Toby) in Sunderland and Sugarloaf in 
Deerfield. From Holyoke this basin must have extended south- 
erly along the west side of Mt. Tom and the other trap ranges 
that extend -almost continuously to New Haven. Through this 
valley runs the Canal Railroad, but nowhere is this valley more 
than 134 feet above the Connecticut at Northampton, and this is 
not so high as some of the terraces.” 

The idea here conveyed is expressed also on the map of the 
Connecticut Valley, forming plate III, of the same volume. A 
terrace-plain, numbered 2, is made to spread southward from 
Northampton, or rather from Greenfield more than twenty miles 
north of Northampton, through Southampton, Westfield and 
Southwick in Massachusetts, and Granby in Connecticut. The 
map, however, presents a suggestion of the author’s mind rather 
than a fact at the time established: for terrace No. 2 of North- 
ampton, the highest mentioned for that place, is according to the 
text, only 97 feet above low water in the river instead of 134 feet, 
which makes it nearly 40 feet too low to pass over the divide to 
Westfield.* 

Further, it is necessary to note, in order to apprehend Prof. 
Hitchcock’s views, that in discussing the origin of terraces in the 
same work (p. 49 and beyond) he makes the ocean a chief agent in 
producing “ beaches and terraces,” and supposes a submergence 
of the land of 2,000 to 2,500 feet (pp. 53, 54), attributing part of 
the effects to icebergs, marine erosion, and the making of seashore 
beaches and flats during the period of submergence and during a 
progressing emergence, and part to the drainage which was again 
set in action by the emergence. In his Geological Report (1841) 
he makes the terraces a result of river erosion. The terraces of 
the Connecticut Valley, in the view 1 have presented, are wholly 
of fluvial origin, and the highest terraces of the various valleys, 
whether over the lower or higher parts of the country, are ap- 
proximately measures of the flood-level in each. 


The proof with regard to these westward overflows is derived 
from the terraces of stratified drift over the regions. 

1. Overflow at the Meriden divide.—On this overflow it is 
necessary here only to repeat in brief the facts from page 425 


* The numbers affixed to terraces by Prof. Hitchcock, in his Surface Geology, 
express the succession at a locality, beginning with the lowest as No. 1: so that 
terraces of different localities that are the same in height have often different 
numbers. The Northampton region has only two terraces, numbered 1 and 2, 
respectively 57 and 97 feet above low water in the Connecticut, and the latter 
stated to be 202 feet above the sea-level. At Whately, half a dozen miles north, 
there are three, Nos. 1, 2, 3, respectively 32, 46 and 92 feet in height, the last 
206 feet above the sea-level, and therefore the same with No. 2 of Northampton; 
yet this No. 3 has a different color on the colored map. No. 2 at Greenfield, a * 
dozen miles farther north, is 291 feet above the sea-level, and therefore different 
from either of those at Whately or Northampton. This feature of the work has 
to be noted in order rightly to apprehend the facts it presents. 

Prof. Hitchcock also has “moraine terraces” and “ sea beaches” among the 
phenomena of high levels over the country—which I have been led to regard as 
mostly terrace-formations at high levels where there were water-courses during 
the era of the melting glacier, if not so now. 
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of this volume: that the divide 14 to 2 miles north of Meriden, 
is on the borders of the Hartford river-region: that the highest 
part of the divide is near the Hartford flood-level, about 160 feet 
above modern high water in the river; and that over 20 feet of 
terrace sands and gravel, that is, stratified drift, underlies the 
summit plain. The red sandstone outcrops in some places over 
the top and rises into ledges. The overflowing waters eroded the 
sandstone surface, and descended to the Quinnipiac, just below 
Meriden, to swell the stream and increase the height of its 
terrace depositions. 

2. Overflow: from Wesifleld, Mass., over the Southwick divide, into 
the Farmington Valley.—The village of Westfield is situated 
nine miles west of Springfield, on Westfield River, a large and 
rapidly flowing stream tributary to the Connecticut. The river 
emerges from its confined valley of metamorphic rocks, about 
twelve miles west of the Connecticut River, at ‘ Mt. Tekoa,” 
and there enters the open Red-sandstone area in which Westfield 
is situated. Five to six miles west of the Connecticut, it passes 
through a gap in the Mt. Tom or Divide Range, and enters the 
present Connecticut Valley. The Westfield region is hemmed 
in on the north by the Westfield divide, between it and North- 
ampton, and on the south by the Southwick divide, separating 
it from the Farmington Valley—both made of red sandstone, 
but having, over the sandstone, levelled deposits of stratified 
drift. 

The upper terrace of the region extends from the city of 
Westfield three miles westward.* The material is sand and 


* See a colored map of the Westfield terraces in Hitchcock’s Surface Geology, 
Plate VII. The author expresses his doubts with regard to the heights he gives. 
His No. 4 corresponds nearly with the lower part of the upper terrace as measured 
by Mr. Dunham. The region along the course of the old Farmington canal, from 
New Haven to Northampton, was surveyed for the canal-route by Mr. H. Farnam, 
then Assistant Engineer, and in charge of the work. The section published on a 
map engraved by Messrs. N. & S. 8. Jocelyn, of New Haven, in 1828, gives all the 
lockage to Northampton, and, in fact, beyond this to White River Junction, its 
projected termination. The section makes the water level of the canal over the 
Southwick divide, through the Southwick Ponds, 220 feet above mean sea-level ; 
at Westfield, alongside of the present Railroad Station, and nearly on a level 
with the track, 144°75 feet; over the Westfield divide, 230-75 feet; at Northamp- 
ton, 48 feet above its termination at water-level in the Connecticut, 144-75 feet. 
Mr. Farnam informs me that the plain of the Southwick divide was as I had 
estimated, about 20 feet above the level of the Ponds, and thence about 240 feet 
above mean sea-level; that of the Westfield divide, about 10 feet above the level 
of the canal, or 241 feet. As bearing on these levelsI state further that according to 
the surveys of the Connecticut River, under Gen. T. G. Ellis, the height of the rail- 
road track at the Springfield Station is about 70°4 feet above mean sea-level. Mr. 
H. F. Dunham, assistant in the office of the City Engineer, Springfield, obtained, 
in a careful levelling from Springfield (obligingly made for this place), 148-84 feet 
for the level of the track (top of rail) at the Westfield Station. He judged that 
the water-surface of the canal was probably 24 feet below the same level. By 
adding 53 feet (from R. R. levelling) to 70°4 gives 123°4 for the height of the track 
at the Northampton station. But according to Mr. E. C. Davis, Civil Engineer in 
Northampton, the track there is about 19-7 feet below the level of the old canal. 
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gravel, as usual—with the gravel, at the section I examined in 
the city, constituting the upper 25 feet, excepting 2 or 8 feet of 
sand at top. According to a levelling by Mr. H. F. Dunham 
(assistant to Mr. G. A. Ellis, of Springfield,) the height 
near its eastern limit is about 239 feet above mean sea-level ; 
and from this it gradually rises westward—or up stream—to 
2863 feet. The 239-foot level is very near that of the highest 
flood about Springfield (240-245 feet); it is about 96 feet above 
modern flood-level in Westfield River. 

The proof that the waters of the flood passed the Southwick 
divide into the Farmington Valley is as follows: i 

1. The upper terrace plain of the divide is not above the height 
of the upper terrace plain of the Westfield region. 

2. The Southwick Ponds, which lie along the lowest part of 
the divide, where it was passed by the Farmington Canal, are 
lower than the lower level of the upper Westfield plain. 

3. The terrrace plain of the divide may be followed down 
the Farmington Valley. 

On the 1st and 2d of these points I observe that the height 
of the Southwick Ponds is about 78 feet above high water in 
Westfield River, or 220 feet above mean high tide—which is 
nearly 20 feet below the lower part of the upper Westfield 
terrace. A terrace bordering the ponds carries the height up 
to about 240 feet. The level rises to the northwest over the 
Southwick plain: but there, along the railroad track, the 
height is but 260 feet, which is 25 lower than the higher part 
of the Westfield terrace. 

We may hence conclude that before the flood exceeded in 
height 220 feet, the flow southward had begun; and that 
as the waters rose the terrace deposits above that ‘evel were 
laid down over the divide. Since 240 feet was also the 
height of the highest terrace on the Connecticut east of West- 
field, the waters of the overflow may have been in part those 
of the Connecticut; but it is probable that they were solely 
from Westfield River—waters which the Connecticut was thus 
deprived of; for the height of the flood over the middle of the 
Westfield basin was at least 275 feet, as shown below, the 
waters having been held up to this level (80 feet above their 
height at Springfield) in consequence, probably, of the narrow 
passage for them velow Westfield through the Divide Range. 

As to the third point, I give the following table of heights of 
the upper terrace along the valley south of the divide—the ter- 
race plain in each case, the first excepted, being extensive.* 

* The terrace at Tarifville rises at first abrubtly, near the railroad station, and 
afterward with a slope which extends beyond the cemetery; the deposits are of 
fine earth, excepting the upper 20 feet which are pebbly. The top is not clearly 
defined, but appears to be indicated by the pebbly beds. The Simsbury terrace is 
an elevated plain, directly west of the railroad. There is an extensive plain about 
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Distance south Height above Height above 

of the Divide. flood-level. mean sea-level. 
84 miles. 115 feet. 275 feet. 
Farmington Station .22 “ 80“ 254 
Southington. 303 “ 3 * 223 


The facts show that the flood had a height over the South- 
wick divide of at least 270 feet; that this level was kept up 
as far south as Tarifville and Simsbury by the inflow of the 
flooded Farmington; that south of Simsbury the decline in 
height was very gradual ; and that even at Plainville. where the 
flat valley spreads to a great width, the terrace was made to a 
height but little lower than the plain at the divide. At Tarif- 
ville, the Farmington is reached and here the waters from 
Westfield joined those of that river. 

The high level at Tarifville and Simsbury is very remarkable, 
considering the open cut through the Divide Range by which 
the stream now enters the Connecticut valley, and the fact that 
the terrace-plain east of the range is full 50 feet lower than 
that west. But the cut is not 100 yards wide; and, besides, it 
may have been filled with drift from the glacier (as was the 
Niagara channel), and the removal of the obstruction have not 
begun until the flood had reached its height. 

Reaching Plainville, the waters left the present Farmington 
River area, to enter the Quinnipiac; for there was nothing to 
prevent, all being one plain below; and a Farmington valley 
terrace 49 feet high continues southward as the terrace of the 
Quinnipiac. Thence they went down the Quinnipiac Valley to 
New Haven Bay. 

Where the Quinnipiac River, ten miles from its source, below 
Southington, commences to bend out of the valley, part of the 
waters joined Mill River—no impediment existing there in hills 
or ridges; and the upper terrace of the Quinnipiac continuing 
on down Mill River. 

Thus the flooded Farmington, swollen still farther by waters 
from the Westfield. overflow, occupied the whole Farmington 
Valley from the Southwick divide to the Sound; and the flood 
discharged into New Haven Bay by two of its streams, Quinni- 
piac and Mill Rivers. 

It is a misfortune to the State of Connecticut that the Farm- 
ington River did not take advantage of the opportunity thus 
afforded to dig a channel deep enough to ensure its permanent 
flow to New Haven; since, with such a river, the bay would 
have made one of the best harbors on the New England coast. 
the Granby Station at about 210 feet above mean sea-level. The terrace measured 
at Plainville is on the east side of the Farmington Valley, 14 m. from the railroad 
station, close by the Quinnipiac. I am indebted to Mr. H. F. Root, Civil Engineer 
on the Canal Railroad, for heights along the road. 
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3. Overflow from the region of Northampton, by the west side of 
Mount Tom, to Westfield, to join the flow down the Farmington Val- 
ley.—The obstacle here was the divide north of Westfield. 

The upper terrace of the Northampton region is one of the 
best defined terrace-plains of the Connecticut valley. It is 
only two miles west of Northampton, and is known as the 
Florence plain, part of it being the site of a village of that 
name. Its height above mean sea-level, according to the sur- 
vey for supplying the city with water, as I am informed by 
Mr. E. C. Davis, Civil Engineer, is 260 to 255 feet. The terrace 
which Prof. Hitchcock gives as the highest in northern North- 
ampton occurs also just west of the city, though with the sur- 
face rising westward; its height he gives as 97 feet above low 
water, and 202 above tide level; and it is therefore 60 feet 
below the level of the Florence plain. 

The Florence-plain level, 260-265 feet, is evidently a north- 
ward continuation of the upper Springfield level, that of 240- 
245 feet. There is hence a difference of level of 20 feet in a 
distance of 16 miles. But if the land were depressed, with 
the depression increasing northward at the rate of a foot a 
mile, the pitch would have been slight. How far the narrows 
between Holyoke and Tom affected the height of flood-ievel 
above and below, I have not investigated. 

From the height of the upper terrace-plain at Northampton, 
we know that the flood-height there was not below 265 feet; 
and probably it was 10 or 15 feet above this, as Hitchcock men- 
tions a terrace of 289 feet near Hadley. What then was the 
level of the Westfield divide? 

This divide at its lowest part, where it was crossed by the 
Farmington canal, has a height of but 241 feet above mean 
sea-level, which is more than 20 feet below the terrace-level at 
Northampton. We have good evidence, therefore, that the over- 
flow took place, and that the stratified drift of the divide owes 
to it its deposition. High terraces exist along the sides of the 
valley between the divide and Northampton. 

Passing the divide the waters joined those of the flooded 
Westfield River; and if so, they became part of the overflow 
which descended by the Farmington, Quinnipiac and Mill 
River valleys to New Haven and the Sound. 


Conclusions.—{1.) The Connecticut when the Glacial flood 
was at its height had a depth of 150 feet, or more, all the way 
from Middletown to Turner’s Falls at Springfield—and to an un- 
determined distance beyond; and from Hartford to Turner's 
Falls it averaged fifteen miles in width. It was a great stream, 
fed by numerous headlong torrents from either side; and, at 
the same time, feeding other streams from its surplus waters. 
Its depth and extent was in spite of great losses from overflows 
into other valleys. 
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(2.) The violence of the flood in the Connecticut valley was 
confined mostly to the time of its maximum height. At Hart- 
ford, Springfield, Westfield, and elsewhere, the coarse deposits 
have been found to be those of the upper portion of the ter- 
races; not of the upper terrace alone, but often also of the 
lower, and because the low may be of flood-origin as well as 
the highest. (This volume, p. 178.) When the Connecticut 
flood at Springfield was about 120 feet above modern flood- 
level, or 180 feet above mean sea-level, and at corres- 
ponding height northward to Northampton, the waters were 
sluggish ; for clay beds, which could be formed only in sluggish 
waters, are common through the region up to this level; and 
with the clays, except at points remote from the river, there are 
only fine sands—other evidence of the absence of all violence 
of movement. For the next 20 feet the beds at Springfield 
continue to be of sand. The cause of such an almost lake-like 
condition over this region, when the waters were already so 
high, can be explained only by assumptions, and for the present 
I let them pass unconsidered. Above the 200-foot level at 
Springfield, the deposits are generally coarse. 

(3.) The facts show that the flood of the New Haven rivers 
did not cease when the melting glacier had disappeared from 
their valleys, even if so to their very sources. While the glacier 
wus continuing its retreat to the Massachusetts border, the 
Farmington River may have been pouring its floods down the 
Quinnipiac; and during the long retreat through Massachusetts 
and the States north, both the Quinnipiac and Mill Rivers 
were swollen with waters from the overflowing Connecticut. 

Such conditions have to be taken into consideration in order 
to study rightly the Quaternary geology of the country, or of 
any Glacial land. The reindeer bones in the clay beds of the 
Quinnipiac (this volume. p. 853) indicated, by their position 
and freedom from wear, that reindeers lived in the valley after 
the retreat of the glacier and before the glacial flood had 
reached its height; and we may understand from the above 
observations how and why this was possible. The conditions 
of all the rivers of the ice-covered land when at flood height, 
their depths, widths and overflows, must be worked out and 
mapped, before the events of the Fluvial or Champlain period 
in the Earth’s history can be fully understood or appreciated. 


Correction for page 427.—The narrows below Middletown are 
650 feet wide at low water and 800 at extreme high, according to 
Gen Ellis (Rep. U. 8S. Engineer Dept. for 1859), who thus explains 
the height of the modern floods above. 


Des Cloizeanz on the optical properties of the Feldspars, p. 480.—The following 
errors occur in this article. In lines 3 and 20 from foot of page, 19° 27’ for 15° 
27’, and in the bottom line, 7° 12’ for 5° 12’. 

Watson's Descriptive Geometry.—The work noticed on page 488 is by Wm. Watson. 


| 

‘| 

| 


GENERAL 


INDEX 


OF 


VOLS. I—X, THIRD SERIES. 


NotTge.—The names of minerals are inserted only under the word MINERAL. The references to 
articles on Botany, Geology and Zoology, are grouped under these words, but at the same time 


are in general inserted in their places elsewhere. 


A 
Abbe, C., method of least squares, i, 411. 
systems of weather telegraphy, ii, 
81. 
table for the computation of relative 
altitudes, iii, 31. 
eclipse of sun in 1869, iii, 264. 
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513. 
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of nickel and cobalt, Lee, ii, 44. 
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of Feb. 4, 1872, iii, 273, 391, iv, 156, 
158. 
spectrum of, i, 215, 372, ii, 465, iv, 
487, v, 81, 320. 
in Vermont, Wing, viii, 157. 
Auroras, in Labrador, 1776-84, vi, 151. 
recent in U. S., i, 309, iii, 389. 
relation of, to gravitating currents, 
ii, 311. 
solar spots and magnetic declination, 
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Balance, new platform, v, 136. 
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viii, 394. 
Balloon catastrophe, ix, 481. 
Baltzer, A., eruption of tridymitic ashes, 
x, 303. 
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Barcena, M., Mineral Resources and Geol- 
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Barnard, F. A. P., address on metric 
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Batchelder, J. M., tide guage for cold 
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v, 375. 
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chlorate, iii, 370. 
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Beach on the Isle of Portland, Eng., x,390. 
Becker, G. P., notes on a new feature in 
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Belcher, G. R., maps of geyser basins, 
noticed, viii, 146. 

Bel, Le, preparation of active amyl] alco- 
hol, viii, 383. 

Bell, C. J., distribution of electrical dis- 
charges from circular disks, ix, 468. 

Bellucci, work, on ozone, not.,vi, 220, 303. 


| 

| | 

| 

| 

| 


512 INDEX, VOLS. 1—x. [4] 


Belt, T., on glacial phenomena in Nicara- 
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Bermudas, analysis of soils of, Lefroy, 
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Bigelow, F. H., method of measuring in- 
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Swanton, Vt., iii, 145. 
of the so-called Huronian of New- 
foundland, iii, 223. 
question of priority, iii, 270. 
new Paleozoic fossils, iii, 352, viii, 
319. 
Taconic controversy, iii. 466. 
fossils in the Eolian limestone of 
West Rutland, iv, 133. 


Billings, E., rejoinder to Hall’s reply, iv, 

| 399. 

Meek on crinoids, vii, 530. 

Binocular vision, Le Conte, ii, 1, 315, 
417. 

Birds, fossil, Edwards, iv, 138; Marsh, 
iii, 56, 360, iv, 256, 344, v, 74, 161, 
229, vi, 228, x, 403. 

Birt, change of lunar objects, iv, 326. 

Blake, J., diatoms in hot springs, iv, 148. 

the Great Basin, vi, 59. 

isomorphism, molecular weight, and 
physiological action, vii, 193, 530. 

trachyte and dolerite in Nevada, 
vii, 235. 

nickeliferous sand from Frazer 
River, vii, 238. 

Blake, J. M., diffraction gratings, viii, 33. 
Blake, W. P., geology of Utah, ii, 216. 
wood tin in Georgia, viii, 392. 
|Bland, T., physical geography and ter- 
restrial mollusca of Bahamas, noticed, 

viii, 231. 

Blasius, Storms, noticed, x, 78. 

Bleaching powder, calcium hypochlorite 
from, x, 216. 

a of dilute mineral acids on, x, 
471. 

| Blochmann, acetylene, viii, 59. 

Blodget, L., American Meteorology, no- 
ticed, viii, 399. 

Blood, iron in, iv, 78. 

Blowpipe analysis, Plattner’s, noticed, ii, 
471. 

Bloxam, C. L., chemistry, noticed, iv, 
496, vi, 461. 

Boboulief, D., dissipation of electricity 
in gases, vii, 118. 

Boeck, A., Crustacea Amphipoda, no- 
ticed, iii, 80. 

Bogardus, FE. H., on iron ores containing 
phosphoric acid, viii, 334. 

Boiler incrustation, Koenig, v, 299. 

Boiling point, influence of position of 
the oxygen atoms upon, vii, 588. 

Bolides, in middle Kentucky, Smith, x, 
203. 

Boltzmann, M. L., dielectricity of insula- 
tors, viii, 210. 

dielectric capacity of gases, x, 298. 

Bondonneau, pure dextrin from malt, ix, 
392. 

Bond, W. C., observation of solar spots, 
noticed, iv, 242. 

Boricky, E., work on basalts, etc., no- 
ticed, vii, 518, 519. 

on phonolytes, noticed, viii, 394. 

Bornet E., on composition of Lichenes, 
noticed, vi, 388. 

Boron, specific heat of, vii, 506, ix, 466. 

Bortzell, A., on geological charts, no- 
ticed, viii, 394. 
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Boston, climate of, Paine, iii, 395. 
Soc. Nat. Hist., memoirs, noticed, 
iv, 242. 
Museum of, x, 320. 
Walker prize, vii, 76. 
Botanist to the Department of Agricul- 
ture, dismissal of, iii, 315. 


BOTANICAL WORKS NOTICED— 


Agardh, J. G., botanical work, v, 
144. 
Askenasy, E., method of observing rate 
of growth in plants, vi, 231. 
Austin, Musci Appalachiani, iv, 76. 
Hepaticae, vii, 153. 
Baillon, H., Histoire des Plantes, ii, 
461, iii, 307, v, 145. 
origin and characters of officinal 
rhubarb, v, 141. 
Baker, J. G., Synopsis of all known 
lilies, i, 475. 
Tulipeze, viii, 320. 
elementary lessons in botanical 
geography, x, 484. 


Bary, A. de, Keimungsgeschichte der } 


Charen, x, 311. 
Bentham, revision of cassia, iii, 376. 
Mimosee, ix, 471. 
and Hooker, Genera Plantarum, 
v, 480. 
and Miiller, Flora Australiensis, i, 
223, vii, 66. 
Boissier’s Flora Orientalis, v, 142. 
Bornet, Z., composition of Lichens, vi, 
Botanical Society, publications, no- 
ticed, ix, 67. 
Braun’s revision of Marsilies, etc., i, 
223, v, 145. 
Bretschneider’s Chinese Botany, ii, 


Buchenau, F., Juncaceen vom Cap, x, 
395 
Briosi, occurrence of starch in sieve- 
cells, vi, 231. 
normal formation of fatty sub- 
stances in chlorophyll, vi, 390. 
Chatin, Organogeny of androecium, ix, 
154. 


Clark, observations on phenomena of 
plant life, x, 236. 
Clarke, C. B., Commelynacez et Cys- 
tandraceze Bengalenses, x, 154. 
Cooke, M. C., Handbook of British 
Fungi, iii, 474. 
Fungi, their nature and uses, x, 62. 
Crépin, F., Monographiz Rosarum, vi, 
150. 
Curtiss, A. H., Catalogue of Plants, vi, 
230. 
Decaisne, Monograph of Pyrus, iv, 489. 
Memoire sur Pomacées, x, 481. 
DeCandolle’s Prodromus, vii, 66. 
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BOTANICAL WORKS NOTICED— 


Delpino, Fertilization of Conifere, iii, 
379. 

Dyer, Thallophytes, classification and 
sexual reproduction of, x, 394. 

Eaton, new ferns from Mexico, vii, 64. 

Emerson, G. B., forest trees and shrubs 
of Massachusetts, x, 393. 

Engelmann on Yucca, vi, 468. 

Featherman, report of botanical survey 
of Louisiana, ii, 374. 

Filicum, synopsis, noticed, ix, 473. 

Flora Brasiliensis, i, 475, ii, 460, iv, 
151, 421, vi, 75, vii, 66, x, 237. 

Fries, F., work on Fungi, ix, 154. 

Garden, The, iii, 476. 

Georum, Prodromus Monographie, iii, 

306. 
Gray, A., how plants behave, iv, 77. 
Hydrophyllaceee, ix, 474. 
botanical contributions, see GRAY. 
Grevillea, iv, 420. 
Grisebach, Plante Lorenziane, ix, 474. 
Heer, O., Arctic Flora, iii, 64, vii, 597, 
ix, 401. 

Heirn, U. B. Batrachium section of 
Ranunculus, i, 475. 

Hiern, W. P., Monograph of Ebenacez, 
vi, 76. 

Hooker’s Icones Plantarum, iii, 58, v, 
143, 480. 

Flora of India, iv, 420. vii, 442, ix, 

473. 

and Baker, Synopsis Filicum, ix, 

473. 
Le Maout and Decaisne, botanical 
work, vi, 147. 

Journal of Botany, iii, 474, v, 143. 

Koerber on Lichens, x, 65. 

Lawson, G., Ranunculacez of Canada, 

i, 148. 

Lesquereux, Botanical Report, iv, 494. 

Linnean Society Journal, ii, 306, v, 143. 

Lubbock, J., Flowers in relation to In- 

sects, ix, 324. 

Mann, Catalogne of Plants, iii, 381. 

Masters, Botany for Beginners, iv, 75. 

Maximowicz, C. I, Synopsis Lespe- 

deze, vii, 153. 
Diagnoses Plantarum Japonie, 
viii, 70. 
Micheli, researches in vegetable phys- 
iology, iv, 72. 
Onagracee, x, 237. 
Miers, Contributions to Botany, iii, 147. 
Miller on Cyathium of Euphorbia, iii, 
380. 

Oliver's Flora of Tropical Africa, iii, 64. 

Peck, C. H., Botany of N. Y., iii, 473. 

Pollock, A., Botanical Index to medi- 

cal plants, vi, 230. 
Prior’s Names of British Plants, i, 475. 
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| Borany— 


Porter and Coulter, Flora of Colorada, | 


vii, 520. 


Radlkofer, Monographie der Sapinda- | 


ceen-Gattung Serjania, x, 311. 


Rand, E. S., Rhododendron, ete., i, 476. 


Regel, E., California plants, vi, 77. 
on Vitis, vii, 152. 

Robinson, Check-list of Ferns, vi, 75. 

Rohrbach on Typha, ii, 375. 

Sachs’ Lehrbuch, v, 397. 

Sachs, J., botanical work, ix, 69. 
botanical text-book, x, 64. 


Scheuiz, Prodromus Monographize Geo- 


rum, iii, 306. 
Scott, J., Tree-ferns, ix, 65. 
Stewart and Brandis, forest flora of 
India, x, 236. 
Sullivant, Icones Muscorum, ix, 323. 
Suringar, botanical work, vii, 66. 
Triana, J., Les Mélastomacées, v, 145. 
Tuckerman, £., Genera Lichenum, iv, 
420. 
and Frost, catalogue of plants about 
Amherst College, x, 310. 
Watson, S., Botany of the 40th Paral- 
lel, iii, 62, 148. 
Chenopodiacer, vii. 599. 
botanical works, ix, 474. 


Welwitsch’s Sartum Angolense, iii, 58. | 


Wilkes’ Exploring Expedition, noticed, 
viii, 321. 

Willis, Catalogue of Plants, viii, 71. 

Wood, H. C., work on fresh-water al- 
ge, v, 391. 


Botany— 


Absorption of water by leaves, iii, 
472. 

Acrogens, composition of wood of, 
Hawes, vii, 585. 

* Astivation and its terminology, Gray, 
x, 339. 
in Asimina, x, 63. 

Amelanchier, x, 483. 

Amsterdam, I., ix, 404. 

Anatomy, comparative, of the Cycada- 
ce, Conifere, and Gentacee, iii, 
60. 

of the flowers and fruit of mistle- 
toe, iii, 61. 

Anthers of Parnassia, ii, 306. 

Arundo Donax in Virginia, vii, 65. 

Baptisia perfoliata, ii, 462. 

Borodia, change of chlorophyll under 
sunlight, ii, 464. 

Box-huckleberry, Gray, x, 155. 

Brown, R., first botanical paper, iv, 
149. 

Carex, perigynium and seta in, viii, 70. 

Carbonic acid decomposed by foliage, 
Dehérain, ii, 464. 

Carnivorous habits of plants, viii, 395. 


Cassia, Bentham’s Revision of, iii, 
376. 
Catalogue of Plants of U.&., iii, 381. 
Caulerpa group, new genus of, v, 144. 
Chare, calcareous-encrusted, v, 75. 
Chlorodictyon, v, 144. 
Chlorophyll, formation of fatty sub- 
stances in, vi, 390. 
Composite, Bentham’s notes, vi, 230. 
Coniferse, theoretical structure of cone 
in, v, 75. 
carboniferous, Dawson, x, 301. 
Cross-fertilization of Scrophularia no- 
dosa, ii, 150. 
Cryptogamia, lower, notice of trans- 
lation of Oersted’s System, vi, 230. 
Cyclosis, use of, viii, 469. 
Diapensiacee, ii, 62. 
Diatoms in hot springs, iv, 148. 
motive power of, ix, 156. 
Dionea, vi, 150. 
electrical phenomena of, vi, 396, 
vii, 143. 
Dodecatheon Meadia, germination, vi, 
76. 
Drosera, as a fly-catcher, ii, 463. 
movements of glands in, vi, 467. 
Eryngium, vii, 443. 
Erysiphei of the U. S., iv, 151. 
Ethyl alcohol in plants, x, 295. 
Euphorbia, inflorescence in, iii, 151. 
Ferns, parthenogenesis in, vii, 440. 
Fertilization of Coniferse, etc., iii, 379. 
Fleurs de pleine Terre, i, 475. 
Florida plants, ix, 67. 
Flowers in relation to insects, ix, 324. 
Form, etc., of seeds, ii, 63. 
Fossil Flora of Great Britain, iii, 475. 
Gelsemium has dimorphous flowers, 
Gray, v, 480. 
Germination, Tieghem on, vi, 390. 
Grasses, fertilization of, v, 316. 
Tieghem on cotyledon of, v, 389. 
Growth, rate of, method of observing, 
vi, 231. 
Gymnospermy and genealogy, Bentham, 
vi, 243. 
Habitat of parasitic plant, change in, 
iii, 473. 
Hamamelis, discharge of seeds of, v, 
144, 
Hematococcus lacustris, x, 309. 
Herbarium for sale, ii, 465. 
of Dr. Curtis, iv, 422. 
Hypocotyledonary gemmation, ii, 63. 
Tlysanthes gratioloides in France, vii, 
153. 
Leaves, emissive power of, x, 220. 
Lichens, composition of, vi, 388. 
and their gonidia, vii, 443. 
Schwendener’s theory of, x, 65. 
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BoTANY— 

Linnean hypothesis of derivation of 
species, i, 147. 

Linnean Society, address, vi, 241. 

Lolium, infelix, v, 390. 

Mace, ix, 154. 

Manna from a linden, iii, 238. 

Marsilia and Pilularia, Braun on, v, 
145. 


Mosses of eastern N. America, i, 307. 
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hybridation in, affecting the spo- 
rangium, vi, 390. 
Mould, influence of temperature on | 
development of, vi, 231. 
Nervation of coats of ovules and 
seeds, v, 479. 
Oersted, styles in Cupulifere, etc., i, 
149. 
Oregon, plants of, iii, 150. 
Pachystigma Canbyi, vii, 442. | 
Parthenogenesis in ferns, vii, 440. 
Pareira Brava, vi, 315. 
Physiological groups, viii, 147. 
Plants killed by frost, ii, 221. 
Pollen, small bodies in fovilla of, v, 390. 
Pourthia, x, 483. 
Progress and present state of syste- 
matic, Bentham, Gray, ix, 288. 346. 
Primulacez, structure of pistil in, iii, 49. 
Pteris, Farlow on asexual growth from 
prothallus of, viii, 321. 
Ranunculacee of Canada, i, 148. 
Ranunculus, Batrachium section of, 
i, 475. 
Rhododendre Asize Orientalis, i, 222. 
Rhubarb, officinal, origin and charac- 
ters of, Baillon, v, 141. 
Rosa, Crépin’s monograph, vi, 150. 
Roses, attar of, ix, 324. 
Rubus deliciosus. vi, 389. 
Idzus, American origin of, v, 479. 
Saccardo on certain small bodies in 
the fovilla of pollen, v, 390. 
Santalacez, anat. of flower in, iii, 60. 
Sap, pressure of, Clark, vii, 522. 
Sarracenia variolaris, Vii, 600. 
fly-catching in, vi, 149, 467,vii, 440. 
Saunders’ Refugium Botanicum, iii, 150. 
Sciadopitys verticillata, i, 306. 
Seedlings, growth in, Draper, iv, 392. 
Sequoia, its history, Gray, iv, 282. 
Sphagnum as a peat-maker, vi, 383. 
Spheeralcea acerifolia, vii, 239. 
Spiranthes Romanzoviana, vi, 389. 
Starch, formation of, x, 392. 
in sieve-cells, vi, 231. 
Temperature, different effects on plants 
in different latitudes, x, 237. 
Textile plant, new, v, 480. 
Trees, influence of climate and topo- 


graphy on, viii, 71. 


515 


Botany— 
Trichomanes radicans in Ken., vii, 65. 
Varieties, do they wear out? Gray, 
ix, 109. 
Vegetation, changes produced in by 
sheep-grazing, viii, 69. 
Villars, vii, 443. 
Willow, weeping, origin of, v, 75. 
Witch-hazel, discharge of seeds of, v, 
144. 
Woodsia Ilvensis, why so named, vii, 
442, 
Yucca, Engelmann on, vi, 468. 
gloriosa, vii, 65. 
Zizania aquatica not tuberiferous, v,75. 
for paper material, viii, 321. 
See further under GEOLOGY. 
 Setene relation between atomic weight, 
specific gravity and hardness of me- 
tallic elements, vi, 457. 
criticisms on, Lea, vii, 378. 
Bouchardat, transformation of glauco- 
sides, iii, 301. 
new organic base from dulcite, iv, 
313 
Bourgoin, water not an electrolyte, iv, 
310. 
Boussingault, water unfrozen at — 18° 
C., ii, 304, 
manna from a linden, iii, 
iron in the blood, iv, 78. 
Bouty, magnetism, ix, 396. 
Bowlder, near Batavia, N. Y., x, 479. 
Bows, prismatic, on Lake Geneva, iv, 79. 
Brachiopoda, Morse, i, 136. 
Brackebusch, nitro-compounds of allyl 
series, viii, 62. 
Bradley, F. H., new land snails from the 
Coal-measures, iv, 87. 
Quebec formation in Idaho, iv, 133. 
Quebec and Carboniferous rocks in 
the Teton range, iv, 230. 
notice of some of the works of J. 
Barrande, iv, 180. 
geological survey of the Territories, 
Snake River, vi, 194. 
Anomphalus Meekii, vii, 151. 
Unakyte, an epidotic rock. vii, 519. 
recent earthquakes in North Caro- 
lina, viii, 79. 
metamorphic Silurian rocks in North 
Carolina, viii, 390. 
Silurian age of Southern: Appala- 
chians, ix, 279, 370. 
Brain, functions in, Ferrier, vii, 240. 
Brazil, Geology of, Hartt and ea, 
vii, 607. 
Hartt and Derby, viii, 144. 
flora of, i, 475, ii, 460, iv, 151, 421, 
vi, 75, ix, 66, x, 237. 
Brazilein, x, 379. 
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Brazilin and resorcin, vii, 54. | Buff, heat of expansion of solids, iv, 488. 
Breidenbaugh, E. S., minerals at Tilly | Buffalo Soc. Nat. Sci., Bulletin, noticed, 
Foster Iron Mines, N. Y., vi, 207. | vi, 238, viii, 146. 
Bremer, synthesis of a dextro-rotary ma- | Bunsen, R., calorimetric investigations, 
lic acid, x, 293. | i, 172, 277, 348. 
Brenken, iodous chloride, x, 52. Burnham, S. W., new double star. vi, 214. 
Bretschneider’s Chinese Botany, ii, 221. duplicity of the principal star of = 
Brewer, W. H., Walker’s statistical Atlas| 1097, ix, 302. 
of U.S., x, 83, 164. re-discovery of double star, H I, 41, 
reversion of thorough-breds, x, 67. ix, 457. 


hail in spray of Yosemite fall, x, 161. | Burnham, W. A., magnetism in soft iron 
Brigham, W. T., Earthquakes of N. Eng-| on reversal of current, viii, 202. 
land, noticed, i, 304. 


Briosi, G., occurrence of starch in sieve- | C 
cells, noticed, vi, 231. Cesium, antimonous chloride as a test 
normal formation of fatty sub-| for, vii, 587. 
stances in chlorophyll, noticed, vi, 390. and rubidium, reaction of, ix, 304. 
British Arctic exploration, x, 76. Cailletet, absorption of water by leaves, 
Plants, popular names of, i, 475. iii, 472. 
Broadhead, G. C., coal-measure fucoids, | solvent power of liquid carbon diox- 
ii, 216. | ide, vi, 142. 


pickeringite from Missouri, vii, 520. 
geol. rep., noticed, vii, 237, ix, 148. 


influence of pressure on combustion. 
ix, 395. 


artesian boring at St. Louis, ix, 61. | Calculating machine, new, Grant viii, 277. 
height of St. Louis directrix, x, 75. | Calfornia, Academy of Science, v, 321. 
meteoric iron in Missouri, x, 401. proceedings of, vii, 519. 
Brocklesby, J., periodicity of rainfall in ancient glaciers of Sierra Nevada, 
U.S. in relation to solar spots, viii, 439. | Le Conte, x, 126. 
Brodie, synthesis of methyl aldehyde, ix, auriferous gravel deposits, vii, 379. 
139. diamonds in, v, 384, vi, 133. 
Bromoform in commercial bromine.x,216. Geol. Survey and Reports, i, 70, 
Brooks, 7. B., Lower Silurian rocks in| 300, iii, 144, ix, 152. 
St. Lawrence Co., N. Y., iv, 22. Elephant and Mastodon in, viii, 143. 
and Pumpelly, age of copper-bearing | glaciers of Pacific slope, i, 157, v, 
rocks of Lake Superior, iii, 428. | 69, 325. 
Broun, J. A., Magnetic declination at | Klamath River mines, vi, 56. 
Trevandrum and Augustia observato- | meteoric iron, iii, 438, vi, 18. 
ries, x, 73. minerals from, Goldsmith, vii, 152. 
Browning, J., spectrum of Aurora, i, 215. | Mount Whitney, vi, 308. 397. 
Brucine, the conversion of into strych- | Owen’s Valley earthquake, iv, 316. 
nine, x, 149. ornithology of, noticed, i, 70. 
Bruhns, manual of logarithms, i, 310. | rainfall at San Francisco, iii, 234. 
Brush, G. J., gahuite of N. Jersey, i, 28. | Sierra Nevada mountain sculpture 
on ralstonite, ii, 30. | and glacial erosion in, vii, 515. 
Appendix to Dana’s Mineralogy, | Observatory in, viii, 78. 
noticed, iii, 375. subterranean fishes, vii, 74. 
anglesite from Arizona, v, 421. Tertiary forest, Marsh, i, 266. 
note on J. L. Smith’s Memoirs, viii, | Calorimetric investigations, Bunsen, i, 
144, 240. | 172, 277, 348. 
Determinative Mineralogy, ix, 153. | Calvert, F. C., endurance of heat by in- 
Bryozoa, marine, Claparéde on, i, 387. | fusoria, ii, 219. 
Buchan’s meteorology, noticed, ii, 314. | Camphor, constitution of, i, 134. 
climate of Scotland, ix, 408. | Camphoric acid, preparation of, iii, 140. 
Buchenau, F., Monographie der Junca- | Canada, discharge of Lake Winnepeg 
ceen vom Cap, noticed, x, 395. | into Mississippi, ix, 313. 
Buchner, diphenyl in coal tar, ix, 391. | Foraminifera of St. Lawrence, i, 204. 
Buckhoven, new amy] alcohol, vii, 510. | Fossil woods from British Col.,vii,47. 
Buckley, C. B., geological report, noticed, | Geol. Rep., iv, 145, v, 477, vii, 517, 
ix, 152, 224, 330. | viii, 319, ix, 310. 


Budde, action of light on chlorine and | Geol. Survey of, noticed, ii, 75. 
bromine, iii, 215. | ignitie of, viii, 142, x, 384. 
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Canada, Marine Champlain north of Lake 
Superior, viii, 143. 
minerals and geology of Central, 
noticed, ii, 390. 
plants of, Curtiss, i, 148. vi, 230. 
Post-pliocene of, noticed, vi, 226. 
salt deposits, Ontario, v, 362. 

Canadian research in 1874, ix, 236. 

Cannizzero, theoretic teaching of chemis- 
try, v, 296. 

Cape Breton I., cockroaches from Car- 
boniferous, viii, 143. 

Cape of Good Hope, Juncacez of, Buche- 
nau, noticed, x, 395. 

Capillary attraction, iii, 217. 

tubes, flow of saline 
through, viii, 211. 
Carbon dioxide, solvent power of liquid, 
vi, 142. 
direct oxidation of, to mellitic acid, 
iii, 55. 
oxides of, in meteorite, x, 45. 
specific heat of, iv, 228, ix, 466. 
Carbonic acid, compressibility of, x, 380. 
in inside and outside air, i, 391, 
476, vii, 139. 

Carlasonyles, ix, 464. 

Cardiff Giant, ii, 73. 

Carney, E. L., effect of longitudinal vi- 
brations upon electro-magnets, viii, 
203. 

Carpenter, W. B., researches in waters of 
Atlantic, etc., ii, 208. 

Dardanelles and Bosphorus under- 
current, v, 240. 
on the microscope, noticed, ix, 238. 

Carr, E. S., mountain sculpture in the 
Sierra Nevada, and glacial erosion, vii, 
55. 

Carter, H. J., animals of the Spongiadze, 
ii, 70, 153, viii, 476. 

on EKozoon, vii, 437. 
Castracene, F., diatoms in Carboniferous, 


solutions 


Cat, anatomy of, Williams, not., x. 397. 
Cathetometer, new, Grunow, vii, 23. 
Caucasus, climatology of, iv, 79. 
Cave, bone, in Bavaria, iv, 69. 
at Port Kennedy, Pa., i, 235, 384, 
ii, 149. 
in Berks Co., Pa., vii, 77. 
Cave-dwellings in Kentucky, ix, 480. 
Cazin, magnetic equivalent of heat, viii, 
ii, 149, 
Caves, vertebrate remains of, Cope, i, 385. 
463. 
Cedriret, ix, 392. 
Ceratodus, Giinther, i, 387. 
Ceria, separation from zirconia and iron, 
iv, 230. 
Cetacean, foetal, Wilder, x, 105. 
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Challenger Expedition, v, 40]. vi, 78, 
225, 284, 394. x, 315. 
Champion and Pellet, relation between 
vibration and detonation, v, 297. 
Chapman, Minerals and geology of Cen- 
tral Canada, noticed, ii, 390. 
Chapman, Evolution of Life, v, 322. 
Chase, A. W., Oregon borate of lime 
(Cryptomorphite ?), v, 287. 
Indian mounds and relics in Oregon, 
vi, 26. 
Klamath River mines, vi, 56. 
subterranean fishes, vii, 74. 
auriferous gravel deposits, vii, 379. 
habits of wood-rat, viii, 73. 
Chase, P. E., American weather notes, 
ii, 68. 
on rainfalls, ii, 69. 
relation of auroras to gravitating 
currents, ii, 311. 
rainfall at San Francisco, iii, 234. 
new method of estimating the sun’s 
mass, iii, 292. 
velocity of primitive undulation, 
viii, 366. 
Chatard, T. M., new analytical methods, 
i, 416. 
Chatin, Organogeny of andreecium, no- 
ticed, ix, 154. 
Chautard, action of magnets on Geissler 
tubes, x, 56. 

Chauveau, A., Anatomy, noticed, vii, 444. 

Chauvenet, Wm., obituary, i, 151, 233. 

Chemical Problems, Thorpe, not., i, 300. 
sub-section, Amer. Assoc. Adv. Sci., 

ix, 397. 

Chemistry, Barker’s, noticed, i, 76, 136. 
Boston Journal of, noticed, iii, 78. 
centennial of, vii, 606, viii, 80, 239, 

ix, 158. 
How to Teach, Franklin, not., x, 227 
theoretic teaching of, v, 296. 
Valentin’s, noticed, i, 299. 

Chicago Academy of Sci., ii, 387, iii, 158. 
report of Board of Health, i, 392. 

China, fossil mammals of, Owen, i, 69. 
magnetic observatory in, viii, 159. 
nummulitic formation in, i, 110. 
porcelain rocks of, i, 179. 

Chittenden, R. H., glycogen and glycocoll 

in muscle of Pecten irradians, x, 26. 
equine calculi, x, 195. 

Chloral, a new, i, 376. 
formation of, iv, 312. 

Chlordracylic acid, reduction-product of, 

=, 

Chlorine. action on aldehyde, i, 376. 
activity of, in the dark, vi, 53. 
hydrate of, ix, 461. 
theory of continuous process, vi, 379. 

Chloroform, new reaction for, i, 214. 
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Cholera epidemics in U. S., x, 402. 

Chromic trioxide, vi, 53. 

Chromium dioxide, vii, 141. 
quantitative estimation of and se- 

paration from uranium, Gibbs, v, 110. 

Chromosphere, new method of viewing, 

v, 319. 
visible in small telescopes, v, 319. 
Chronograph, a printing, Hough, ii, 436. 
Chrysezarin, the dioxy quinone of 
chrysene, x, 149. 
Chrysophanic acid, x, 473. 
Church, J. A., Metallurgical Journey in 
Europe, noticed, vii, 75. 

Cincinnati Journal of Science, viii, 404. 
Soc. of Nat. Hist., bequest to, x, 239. 
uplift, vi, 62, 64. 

Clamond, thermo-electric battery, vii, 59. 

Claparéde on marine Bryozoa, i, 387. 

Clark, H. J., Infusoria flagellata, i, 113, 
the American Spongilla, ii, 426. 

Clark, S. F., new hydroids, x, 42. 

Clark, W. S., pressure of sap, vii, 522. 

Clarke, Commelynacez et Cystandraces 

Bengalenses, noticed, x, 154. 
Clarke, F. W., Constants of Nature, no- 
ticed, vii, 605. 


molecular heat of similar compounds, | 


viii, 340. 
molecular volume of water of crys- 

tallization, viii, 428. 

Clarke, W. B., address, noticed, v, 323. 

Clarke, W. B., Sedimentary formations 
of New South Wales, x, 389. 

Claus, Chrysezarin, x, 149. 

Clerc, F. Le, and D. de Bénazé, on rate 
of growth of coral reef, noticed, v, 74. 

Cleve, ammonia-platinum bases, i, 459, 
iii, 215, iv, 226. 


and Hoeglund, combinations of yttri- | 


um and erbium, v, 133. 
Cleve, P. T., geology of the northeastern 
West India Is., noticed, iv, 234. 
Cleveland Academy, Proceedings, no- 
ticed, ix, 410. 


Climate and time in their Geological | 


relations, Croll, not., x, 78, 222, 488. 
change in Scotland, ix, 408. 


Coal, anthracite. trade of Penn., Sheafer, | 


i, 391. 
composition of, &c., Schweitzer, no- 
ticed, x, 235. 
spore cases in, Dawson, i, 256. 
sulphur in, Wormiley, i, 216. 
tar, products of distillation of, i, 214. 
gases enclosed in, x, 472. 
Coast Survey, deep sea dredging, ii, 228. 
report, noticed, vi, 79, x, 76, appen- 
dix, x, 74, index, x, 400. 
Coan, T., coral reefs of Hawaii, viii, 466. 
Hawaiian volcanoes, ii, 454, iv, 406, 
v, 476, vii, 516, viii, 467. 
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Cobalt, ammoniacal compounds of, iii, 
299, 
roseo- and luteo-, new salts of, iii, 
300. 
hexatomie compounds of, Gibbs, vi, 
116, viii, 189, 284, x, 477. 
Cocchi, I., geol. work, noticed, vi, 229. 
Coccoliths, i, 388, ix, 384. 
Cochineal, coloring matter of, iii, 141. 
Coerulignone, v, 298, vii, 511, ix, 392. 
Cold bands of dark spectra, x, 474. 
| effects of exposure to, Draper, iv, 
445, 
| Collodion films, Gripon, x, 150. 
stability of, Rutherford, iv, 430. 
Color, influence of, upon reduction by 
light, Lea, vii, 200. 
Coloring matters, Phlorein, Hzmatein 
and Brazilein, x, 379. 
| Colors, Young’s discovery, Mayer, ix, 


251. 


| elephant or mastodon in, iii, 302, 
| 
| Flora of, noticed, vii, 520. 
Gardner’s map, not., vii, 400, x, 59. 
' Gold Hill mining region, viii, 29. 
Ice in mines of, Weiser, viii, 477. 
pitchblende and tellurium-gold ore 
in, v, 386, viii, 25. 
School of Mines, viii, 322. 
Cafions of, ix, 74. 
expedition, iii, 396, x, 303. 
geological structure of country north 
of Grand Cafion of, Powell, v, 456. 
Comet, Coggia’s, viii, 78, 156, 398. 
Encke’s, ii, 380, Young, iii, 81. 
Tempel’s, vi, 153. 
Tuttle’s, ii, 471. 
III, 1862, Schiaparelli’s observa- 
tions on, ix, 406. 
Comets, new, vi, 392, vii, 446, 603. 
inclination of orbits of periodic, vii, 
603. 
spectroscopic observations on, Vi, 
393. 
tails of, Parkhurst, ix, 37. 
Zollner’s work on the nature of, 
noticed, iii, 476. 
Zoliner’s views of, iv, 324. 
| Combustion, influence of pressure on, ix, 
| 395. 
Compass needle, circular, vii, 143. 
| Comstock, T. B, geology of western 
Wyoming, vi, 426, vii, 151. 
new features 


| 
| « Comstock Lode,” 

| Becker, x, 459. 

Condensation of gases and liquids, vii, 56. 

| Condon, T., geological report, ix, 401. 
Conductivity, unilateral, viii, 464 
Connecticut Academy, transactions no- 

ticed, i, 389, vii, 445. 


in, 


Hy, 
| 
i} 
va 
i 
Mi Colorado, efflorescent salt from, iv, 242. 
| 
of 
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Connecticut, instances of low tempera- 
ture at New Haven, Loomis, v, 238. 
Quaternary of New Haven, i, 1, 125. 
valley, age of rocks of, Dana, vi, 
339. 
terrace and glacial flood of, x, 423, 
497. 
trap rocks of, Dana, viii, 390. 
Triarthrus Beckii, from, x, 300. 
See New England. 
Conrad, T. A., Eocene of Utah, i, 381. 
Continent making, Dana, vi, 161. 
Contractional hypothesis, Dutton, viii, 


Cook, G. H., geological report, noticed, 
iii, 306, v, 478, ix, 4 
Cooke, Handbook of British Fungi, no- 
ticed, iii, 474. 
Fungi, their nature and uses, no- 
ticed, x, 62. 
Cooke, J. P., memoir of T. Graham, i, 115. 
the vermiculites, and their relation 
to the micas, vii, 420, viii, 139. 
the new Chemistry, noticed, vii, 245. 
and Gooch, Two new varieties of 
vermiculites, x, 309. 
Cooper, I. G., influence of climate and 
topography on trees, noticed, viii, 71. 
Cope, LE. D., Siredon metamorphoses, i, 
89. 
system of Batrachian Anura of Brit- 
ish Museum Catalogue, i, 198. 
Extinct Batrachia, ete., of N. Amer- 
ica, not., i, 220, supplement, ii, 153. 


fossil vertebrates from caves, i, 385. | 


Saurocephalus of Harlan, i, 386. 

vertebrates of the Port Kennedy | 
bone cave, ii, 149. 

homologies of cranial bones in Rep- 
tilia, ii, 153. 


stratigraphic relation of reptilian | 


orders, ii, 217. 

Kansas vertebrate fossils, iii, 65. 

new genus of fossil mammals, iii, 
224, 

Ornithosaurians from Kansas, no- 
ticed, iii, 374. 

intelligence in monkeys, iv, 147. 

curious habit of snake, iv, 148. 

Bathmodon radians, iv, 238. 

Wyoming coal formation, iv, 489. 

Cretaceous of Wyoming, v, 230. 

dates of some recent papers of, 
Marsh, v, 235. 

Synopsis of new Vertebrata, no- 
ticed, vi, 466. 

fishes of Utah, noticed, viii, 146. 

on fossil vertebrates, noticed, ix, 
151, 228, 470. 

geology of New Mexico, x, 152. 

fossils of, New Mexico, x, 153. 
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Copper, paragenesis of, Pumpelly, ii, 
188, 243, 347. 
Coral reefs of Bahamas, iv, 318. 
of Bermudas, iv, 414. 
of Hawaii, viii, 466. 
rate of growth of, Dana, iv, 143. 
at Tahiti, Bénazé, v, 74. 
notes on Darwin’s work, Dana, viii, 
312. 
Cornu, reversal of spectrum-lines of 
metallic vapors, iii, 465. 
velocity of light, vi, 52, ix, 218. 
earth’s density, vi, 140. 
reflecting lever, ix, 307. 
Corona of Sun, Young, i, 311. 
at total eclipses of Sun, Norton, i, 5. 
Costa Rica, Gabb, ix, 198, 320. 
Cottrell, reflection of sound by flame, 
vii, 514. 
Coues, E., antero-posterior symmetry, ii, 
59. 


Key to N. Am. Birds, noticed, v, 314. 
Ornithology, noticed, vii, 603. 
Muridz, noticed, ix, 330. 
Birds of N orthwest, noticed, ix, 
405. 
Geomys and Thomomys, noticed, x, 
304, 
Couple, copper-zine, action of, viii, 311. 
Cox, E. T., geological report, noticed, iii, 
302, v, 233, viii, 319. 

meteorite in Indiana, v, 155. 

Craig, B. F., ventilation of soldiers’ quar- 

| ters, noticed, i, 476. 

| temperature of human body, ii, 

330. 

| Credner, H., Elemente der Geologie, no- 

|  ticed, v, 73. 

| Crépin, F., Monographiz Rosarum, no- 
ticed, vi, 150. 

Cresol, ‘production of solid, i, 133. 

| Oroce- Spinelli and Sivel, aqueous lines in 
solar spectrum, viii, 136, 

Croft, H. H., anomalous production of 
ozone, iii, 466. 

Croll, J., motion of glaciers, i, 65. 

ocean currents, ii, 140, viii, 228. 
noticed, vii, 607. 

what determines molecular motion? 
iv, 229. 

submergence during Glacial period, 
ix, 315. 

“Challengers” crucial test of wind 
and gravitation theories of oceanic 
circulation, x, 222. 

Cliniate and time, x, 78, 488. 

| Crookes, W., Wagner’s Chemical Tech- 
nology, noticed, v, 159. 
repulsion due to heat, viii, 62. 
Crystallography, Atlas of, Schrauf, i, 
220. 
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Cuba, Meteorology of Havana, noticed, 
viii, 401. 

Currents, induced, and derived circuits, 
Trowbridge, v, 372. 

methods of measuring, Bigelow, v, 

374. 

Curtiss, A. H., catalogue of plants, no- 
ticed, vi, 230. 

Cyclopedia, Appleton’s, iii, 78, ix, 319, 
x, 319. 

Cymene, optical properties, vii, 52. 

Cymol, from oil of turpentine, and oil of 
lemons, v, 132. 


D 


Dabney, D. F., meteors of Nov., 27th, 
1872, at Teneriffe, vi, 152. 

Dakota, fossil vertebrates from the Nio- 
brara and Upper Missouri, Leidy, iv, 
142 


Dale and Schorlemmer, aurine, iii, 140. 
Dail, W. H., muscular fiber of Gastero- 
poda, i, 123. 
report on Brachiopoda from Pour- 
tales’s expedition, ii, 152. 
Dana, FE. S., composition of the Labra- 
dorite rocks of Waterville, iii, 48. 
datolite from Bergen Hill, N. J., iv, 
16. 
crystal of andalusite from Delaware 
Co., Pa., iv, 473. 
on datolite, viii, 68. 
on atacamite, viii, 69. 
trap rocks of Conn. Valley, viii, 390. 
chondrodite crystals from Brewster, 
N. Y.., ix, 63. 
Tilly-Foster Iron Mine, chondrodite 
from, x, 89. 
abstract of Suess’ memoir on origin 
of Alps, x, 446. 
second appendix to Dana’s Mineral- 
ogy, noticed, x, 60. 
mineralogical notices, x, 61, 391,480. 
and Mizter, specific heats of zir- 
conium, silicon, and boron, vii, 506. 
and A. Schrauf, thermo-electric pro- 
perties of minerals, viii, 255. 
Dana, J. D., Quaternary of New Haven, 
i, 1, 125. 
supposed legs of a trilobite, i, 320, 
386, iii, 221. 
river terraces, ii, 144. 
valley movement of glaciers, ii, 233, 
305. 
position of ice Plateau, the source 
of the N. England Glacier, iif 324. 
notice of the address of T. 8. Hunt 
before the Amer. Association, iii, 86, 
319, iv, 97. 
Green Mt. Geology, the quartzite, 
iii, 179, 250. 


Dana, J. D., on true Taconic, iii, 468. 


coral island subsidence, iv, 31. 

rate of growth of coral reefs, iv, 
143. 

quartzite, limestone and associated 
rocks of Great Barrington, Mass., iv, 
362, 450, 504, v, 47, 84, vi, 257. 

Glacial and Champlain eras in New 
England, v, 198, 217. 

Cainozoic versus Czenozoic or Ceno- 
zoic, Vv, 233. 

origin of mountains, notice of Hall’s 
theory of, v, 347. 

results of earth’s contraction, origin 
of mountains, v, 423, 474, vi, 6, 104, 
161, 304, 381. 

staurolite not a mark of geological 
age, vi, 269, 348. 

Cretaceous of Long Island, vi, 305. 

rocks of the Helderberg era in the 
valley of the Connecticut, vi, 339. 

notice of Belt on glacial phenom- 
ena in Nicaragua, vii, 594. 

changes in subdivisions of geological 
time in Manual of Geology, viii, 213. 

coal of Carboniferous age, viii, 216. 

notes on Darwin’s work on coral 
reefs, viii, 312. 

serpentine pseudomorphs, ctc., from 
Tilly Foster Iron Mine, viii, 371, 447. 

coral reefs of Hawaii, viii, 466. 

notice of Hull on porphyry of Lam- 
bay, ix, 58. 

notice of Hunt’s Essays, ix, 102. 

climate, Glacial, ix, 313, 398. 

on Croll’s theory for change of 
water-level, ix, 315. 

notice of Shaler on Champlain 
change of level, ix, 316. 

Koch, on contemporaneity of man 
and mastodon, ix, 335, 398. 

on iron ores and apatite as evidence 
of Archean life, ix, 223. 

Southern New England during melt- 
ing of great glacier, x, 168, 280, 353, 
409, 497. 

pseudomorphism and metamorph- 
ism, x, 298. 

Connecticut River floods and over- 
flows, x, 497. 

reindeers in southern New England, 
x, 353. 

Corals and Coral Islands, noticed, iii, 
305. 

Manual of Geology, noticed, viii, 67. 
correction, viii, 323. 

System of Mineralogy, noticed, vii, 
599, x, 309. 

appendix, iii, 375, x, 60. 

Text-book of Geology, not., ix, 152. 

The Geological Story, not., ix, 471. 
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Dardanelles and Bosphorus under-cur- 
rent, Carpenter, v, 240. 
Darwin, C., Voyage of the Beagle, no- 
ticed, v, 235. 
Expression of the Emotions, no- 
ticed, v, 397. 
work on coral reefs, notes on, Dana, 
viii, 312. 
Daubrée, eulogy on De Verneuil, vi, 279. 
on platiniferous rocks, of Urals, ix, 
470. 
artificial imitation of magnetipolar 
native platinum, x, 225. 
contemporaneous formation in ther- 
mal waters at Bourbonne-les-Bains, of 
different mineral species, x, 228. 
Davenport, R. W., chemical investiga- 
tion of malleable iron, iv, 270. 
Davidson, glaciers of the Pacific coast, 
iv, 156. 
on abrasions of continental shores, 
noticed, vii, 237. 
Davidson, transit of Venus, ix, 235. 
Davis, J. E., deep sea exploration, vi, 
394. 

Davis, W. S., Geology, noticed, vii, 166. 
Dawkins, W. B., classification of Pleisto- 
cene strata by the mammalia, v, 303. 

cave hunting, noticed, ix, 75. 
Dawson, G., Manual of Photography, 
noticed, vi, 80. 
Dawson, G. M., Foraminifera of St. Law- 
rence, i, 204. 
lignitic north of the parallel of 49°, 
noticed, viii, 142. 
Rept. survey of 49th parallel, x, 384. 
Dawson, J. W., spore-cases in Coal, i, 256. 
sigillaria, etc., ii, 147. 


bearing of Devonian botany on ques- | 


tions as to origin of species, ii, 410. 


fossil plants of the Devonian, etc., | 


noticed, ii, 475. 
tree ferns and other fossils from 
the Devonian, iii. 220. 


geol. structure and mineral resources 


222. 


of Prince Edward Is., noticed, iii, 
Eozoon, etc., iv, 65, vi, 60. 
impressions, footprints, 

Carboniferous rocks, v, 16. 
pith of Sternbergia, vi, 66. 
Story of Earth and Man, noticed, 

vi, 66. 
on Post-pliocene of Canada, noticed, 

vi, 226. 


on 


Fossil Plants of Lower Carbonifer- | 


ous, etc., noticed, vi, 474. 


fossil woods from British Columbia, | 


vii, 47. 

on marine Champlain north of Lake 
Superior, and on climate of Champlain 
period, noticed, viii, 143. 
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Dawson, J. W., vegetable paleontology, 
not., viii, 151. 
Permian in Nova Scotia, noticed, 
viii, 467. 
on Prototaxites, ix, 469. 
carboniferous conifers, x, 301. 
Dean, G. W., longitude determination 
across the Continent, ii, 441, iii, 397. 
Debray, purple of Cassius, v, 378. 
Decaisne, monograph of Pyrus, noticed, 
iv, 489. 
on Eryngium, noticed, vii, 443. 
Memoire sur Ja Famille des Poma- 
cées, noticed, x, 481. 
Decharme, C., sounding flames, x, 382. 
DeCandolle, A., on physiological groups 
in vegetable kingdom, noticed, viii, 147. 
different effects of same temperature 
on same plants under different lati- 
| tudes, x, 237. 
Decay of nitrogenous organic substances, 
| “Armsby, viii, 337. 
De Laski, J., glacial action on Mt. Katah- 
din, iii, 27. 

Delesse’s Lithologie des Mers, i, 71, v, 73. 
Carte hydrologique, noticed, ix, 228. 
et Lapparent, Revue de Géologie, 

noticed, iii, 80, iv, 145, vi, 66, vii, 237, 
| aoe. 
| Delaware, earthquake in, ii, 388. 
Oligoclase from Wilmington, iv, 146. 
Delpino, Fertilization of Conifers, etc., 
| _ noticed, iii, 379. 
| Denza, meteoric shower of Nov. 27-28, 
| 1872, in Italy, v, 126. 
| Deprez, velocity of magnetization, x, 221. 
| Derby, Geology Brazil, viii, 144. 
| Desains and Agmonet, cold bands of dark 
spectra, x, 474. 
Deschanel, A. P., Treatise on Natural 
Philosophy, noticed, iii, 240. 
| Des Cloizeaux, A., Manuel de Minéralo- 
gie, noticed, vii, 598. 
optical properties of feldspars, ix, 
322, x, 480, 508. 
| Detonation, and vibration, relation be- 
tween, v, 297. 
rapidity of, vii, 57. 
Devonian trachyte of Queensland, Aus- 
| tralia, x, 235. 
trilobites and mollusks of Brazil, 
Hartt and Rathbun, noticed, x, 154. 
| Dewar, J., chemical efficiency of sun- 
light, iv, 401. 
recent estimates of solar tempera- 
| ture, vi, 153. 
and Dittmar, vapor-density of po- 
tassium, vii, 51. 
Dextrine, v, 64. 
pure, from malt, ix, 392. 
| Dialysis of gases, vi, 455. 
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Diamagnetic attachment to lantern, ix, 
357. 

Diamonds from 8. Africa, i, 69, 306. 

Dielectricity of insulators, viii, 210. 

Diethylearbinol, ix, 304. 

Diffenderfer, F. R., Elephas Americana 
in Mexico, vi, 62. 

Diffraction gratings, Blake, viii, 33. 

photographs of, v, 216. 

Dipheny] in coal tar, ix, 391. 

Dissociation of certain compounds at 
very low temperatures, Leeds, vii, 197. 

Distillation, fractional. improvment in 
method of, iii, 214. 


Dittmar, reduction of glutanic acid by | 


iodhydric acid, iv, 132. 


Ditscheiner, wave-lengths of Fraunho- | 


fer’s lines, iii, 297. 
Dodge, W. W., Triarthrus Beckii in bowl- 
der in Conn. valley, x, 300. 

Dolbear, A. E., new method of measur- 
ing the velocity of rotation, iii, 248. 
Domeyko, Don I., Chilian mineralogy 

noticed, viii, 145. 
Dominican Republic, report on, ii, 314. 
Dorp, synthesis of anthracene, v, 298. 
Douglass 8S. H., Chemistry, not., vii, 76. 
Draper, H., diffraction spectrum photo- 
graphy, vi, 401. 
Draper, J. C., heat produced in the body 
and effects of exposure to cold, iv, 445. 
evolution of structure in seedlings, 
iv, 392. 
Year-book of Science, noticed, vi, 79. 
projection of Fraunhofer lines of 
diffraction and prismatic spectra, ix, 22. 
Draper, J. W., distribution of heat in the 
spectrum, iv, 161. 
of chemical force, v, 25, 91. 
Drasche, R. v., meteorite of Lancé, x, 74. 
Dredgings in Gulf Stream, Pourtales, i, 
144; Sharples, i, 168. 
deep sea, ii, 208, 228. 
in Lake Superior, ii, 373, 448. 
of yacht Norma, results, ii, 385. 
expedition, Hassler deep-sea, iii, 73. 
Drift, see Quaternary, under GEOLOGY. 
Duchemer, M. E., advantages of circular 
compass needle, vii, 143. 
Duchene, G. B., Treatise on Localized 
Electrization, noticed, iii, 240. 
Ducretet, M. E., new property of alumi- 
num, ix, 467. 
Dufour, L., reflection of solar heat from 
Lake Geneva, vi, 216. 
Duncan, P. M., reply to criticism of, vi, 68. 


Dunglison, Med. Dictionary, not., vii, 450. | 


Durand, F. E., aragotite and metacinna- 
barite, vi, 67. 

Dust, cosmical, ix, 145. 

Dutton, C. E., criticism upon the con- 
tractional hypothesis, viii, 113, 
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Duvillier, preparation of chromic trioxide, 
vi, 53. 

Dyer, W. J. T., classification and sexual 
reproduction of Thallophytes, noticed, 
x, 394, 


E 
Earth, interior of, and formation of crust, 
Dana, vi, 104, 162. 
contraction from cooling, results of, 
v, 219, 423, 474. 
axial rotation, variability of, New- 
comb, viii, 161. 
| Earthquake of Oahu, Alexander, i, 386, 
469 


of Oct., 1869, Twining, i, 47. 
possible source of, i, 472. 
in N. Jersey, Delaware, etc., ii, 388. 
in New England, iii, 233, x, 191. 
Owen’s Valley, iv, 316. 
waves, Hilgard, v, 308. 
of Oct., 1871, in South America, 
| Gould, vi, 358. 471. 
| wave of Aug. 14, 1868, vi, 77. 
| 


von Seebach, viii, 405. 
at Aachen, Lasaulx on, viii, 392. 
of Dec., 1874, Martin, x, 191. 
Earthquakes of N. England, Brigham, 
noticed, i, 304 
works of Perrey, noticed, iii, 79, iv, 
80, viii, 159, x, 77. 
recent, Rockwood, iv, 1, v. 260, vii, 
384, ix, 331, 459. 
in southern Italy, ix, 321. 
in N. Carolina, Bradley,viii, 79, ix,55. 
Eaton, J. H., relations of the sandstones, 
conglomerates and limestones, of Sauk 
Co., Wis., v, 444. 
Eaton, D. C., notice of the “ Flora of 
Colorado,” vii, 520. 
new ferns from Mexico, noticed, vii, 
64, 
Eclipse, as affecting the magnetic needle, 
i, 392. 
see Sun. 
| Ecuador, barometrical measurements in, 
ii, 267. 
| Edgerton, H. H., composition of gas from 
| naphtha, i, 408. 

Edinburgh Geological Soc., Transactions, 
| noticed, v, 478. 
| Edlund, theory of electricity, ix, 53. 

Edwards, A. Milne, fossil birds, iv, 138. 

color and geographical distribution 
| _ in birds, vii, 449. 

Ehrenberg, C. G., organisms from atmos- 
pheric sources, noticed, iii, 80. 
Mikrogeologische Studien, noticed, 
| vii, 237. 

Kichler, Flora Brasiliensis of von Mar- 
tius, noticed, vi, 75. 
| Ekstrand, retene, x, 292. 
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Electrical condensers and brush dis- 
charge from Holtz machine, Fawkes, 
vii, 496. 

currents, action on alloys, ix, 467. 

currents through iron and steel bars, 
molecular change produced by, Zrow- 
bridge, viii, 18. 

discharge, composite nature of, 
Mayer, viii, 436. 

discharge in air, forms of, Wright, 
i, 437. 

discharges from disks, Bell, ix, 458. 

machines, magneto-, ix, 216. 

phenomena, viii, 387. 

of Dionza, vi, 396, vii, 143. 

polarization, ix, 144. 

resistance, ix, 142. 

spark, effect of flame on, ix, 54. 

Electricity, discharge of Leyden jar, 

Rood, ii, 160, iv, 249, 371. 
dissipation of, by flames, Fawkes, 
viii, 207. 
in gases, Boboulieff, vii, 118. 
elongations due to, vii, 511. 
frictional, viii, 139, ix, 397. 
new galvanic pile, iv, 405. 
new thermo-electric battery, vii, 59. 
researches in, Baker, ii, 303. 
secondary currents, vi, 458. 
spark-adjuster for Holtz machine, 
Minot, vii, 494. 
theory of, ix, 53. 

Electro-magnets, effect of vibrations 
upon, Carney, viii, 203. 

-motive action of liquids separated 
by membranes, Trowbridge, iii, 342. 

-tonic state, Mayer, i, 17. 

-torsion, vii, 418. 

Electrostatic induction, ix, 54. 

Electrolysis of the substituted derivatives 
of acetic acid, Moore, iii, 177. 

peroxides obtained by, i, 298. 

Elenmeyer, preparation of absolute alco- 
hol, iii, 214. 

Elevation, see Height. 

Emerson, B. K., review of von Seebach’s 
earthquake of March 6, 1872, viii, 405. 

Emerson, G. B., trees and shrubs of 
Mass., noticed, x, 393. 

Emery, R., relative proportion of iron and 
sulphur in Iowa coal, iii, 34. 

Emmeling, synthesis of glycocoll, vii, 225. 

Emodin, constitution of, x, 378. 

Encke’s comet, ii, 380, iii, 81. 

Endlich, F. M., siliceous deposit of Fire- 
hole river, vi, 66. 

Engelman, on Yucca, noticed, vi, 468. 

Engine, new difference, Grant, ii, 113. 

Engineers, Report of the Corps of, no- 
ticed, iii, 321. 

Engler, ozone and antozone, i, 297. 
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English Men of Science, Galton, x, 78. 
Eosin, new coloring matter, ix, 393. 
Eozoon Canadense, i, 68, 138, 378. 
King and Rowney, ii, 211. 
Epichlorhydrin, preparation of. x, 376. 
Equilibrium of fluid mass, iv, 506. 
Erdmann E., on the Carboniferous of 
Scania, noticed, viii, 394. 

Ericsson, J., temperature of the surface 
of the sun, iv, 152. 

Erlenmeyer and Sigel, synthesis of leucic 
acid, ix, 140. 

Erratum, Mayer, iv, 264. 

Essay on heat, etc., Skelton, x, 80. 

Estes, Half-hour recreations in Popular 
Science, noticed, v, 406. 

Ethyl alcohol in plants, x, 295. 

amyl, vi, 143. 

phosphate, ix, 303. 

succinate, action of potassium on, 

Remsen, ix, 120. 

Ettingshausen, C., chestnut tree in the 
Tertiary, iv, 79. 

Eucalyptol, viii, 59. 

Euchlorine and hypochloric oxide, x, 215. 

Kuclid’s doctrine of parallels, iv, 333. 

Europe, mean height of, ix, 482. 

Evans, J., Ancient Stone Implements, 
etc., of Great Britain, noticed, v, 322. 

man of the quarternary, x, 229. 
Evaporation, forces caused by, viii, 385. 

of volatile liquids, vii, 142. 

Exner, F., passage of gases through 
liquid films, ix, 215. 

Explorations west of the 100th meridian, 
Yarrow, v, 290. 

Explosives, combustion of, x, 150. 

Eye, sensibility of, to intensity of differ- 
ent colors, v, 380. 

Eye-piece for microscope, ii, 408. 


F 
Fargo, J. G., bowlder near Batavia, N. 
Farlow, W. G., parthenogenesis in ferns, 
vii, 440. 
list of Algee, ix, 475. 
Fatigati, H. S. Y., mechanical equivalent 
of heat, vii, 417. 
Fatty acids, hydrates of monobasic, v, 
299. 
series, nitro-compounds of, iv, 131. 
Fauna of Rodriguez, extinction, of, x, 233. 
Faust and Homeyer, eucalyptol, viii, 59. 
Favre, heat generated by absorption of 
hydrogen by platinum black, vii, 58. 
Fawkes, J. W., effect of condensers on 
brush discharge from Holtz machine, 
vii, 496. 
dissipation of electricity by flames, 
viii, 207. 
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Featherman, report of botanical survey | 
of Louisiana, ii, 374. 

Feddersen, W., thermodiffusion, vi, 218. 

Fehling, von, Neues Handworterbuch | 
der Chemie, noticed, iii, 56. 

Feldspars, optical properties of, ix, 322, 
x, 480, 508. 

Ferric Oxide, Alumina and Phosphoric | 
acid, quantitative separation of, x, 472 
Ferrier, localization of functions in the | 

brain, vii, 240. | 
Ferrel, W., meteorological effects upon | 
the heights of tides, v, 342. | 
barometric gradient and velocity of 
wind, viii, #43. | 
Feuchtwanger, L., treatise on gems no- 
tieed, v, 80. 
Figuier, L., Reptiles and Birds, vi, 80. | 
Film experiments, vii, 415. 
Filtering apparatus, automatic, Wiley, v, 
350. 
Filter-pump, improved, Thorpe, v, 216. | 
modification of Jagn, Foote, vi, 360. | 


Filtration, apparatus for, Morley, vi, 214. | 

Fish remains in Ohio, Newberry, i, 216. | 

Fisher, O., on formation of mountains, 

ete., ix, 404, x, 387. 

Fittig, homologues of Naphthalin, i, 214. 
new coal-tar hydrocarbons, v, 136. 
Wohler’s outlines of organic chem- | 

istry, noticed, vi, 56. 

Flame, constant normal, vii, 507. | 
new sensitive singing, Geyer, iii, 340. 

Flames, gas, electrical condition of, | 

Trowbridge, iv, 4. 
manometric, Konig, iv, 481. | 


| 
| 
| 
| 


luminosity of, x, 475. 

Fletcher, W. B., structure, etc., of kidney 
worm, i, 435. 

Flight, method for quantitative separation 
of ferric oxide. alumina and phosphoric 
acid, x, 472. 

Flight, physiology of, vii, 419 

Florida, Bryozoa from, vii, 602. 

plants, ix, 67. 

Fluckiger and Hanbury, Pharmaco- 
graphia, noticed, ix, 153. 

Fluorene, hydrocarbon, vii, 224. 

and fluorene alcohol, x, 217. 

Fluorescent solutions, color of, ii, 154. 
198, 355. 

Fluoxyborie acid, viii, 309. 

Fetterle, chart of mineral fuel in Austria, 
i 221. 

W. M., West Virginia asphal- 
tum deposit, vi, 409. 


“Great Conglomerate,” West Vir- | 


ginia, vii, 459, 573. 
geology of Blue Ridge in Virginia, 
ix, 14, 93. 


Foote, A. H., modification of the Jagn 
vacuum pump, vi, 360. 

Foraminifera of the St. Lawrence, Daw- 
son, i, 204, 


| Forbes, G., Transit of Venus, noticed, 


viii, 478. 


| Ford, S. W., opercula of Hyolithes in 


New York, i, 472. 
primordial rocks near Troy, ii, 32. 
new species of primordial fossils, 
iii, 419, ix, 204. 
fossils from the Primordial of Rens- 
selaer Co., N. Y., v, 211. 
fossils in the Lower Potsdam at 
Troy, New York, vi, 134. 
Formic acid, glacial, ix, 223. 


| Fossils, see GEOLOGY. 


Foster, J. W., Pre-historic Races of the 
U. §,. noticed, vi, 237. 


Foster, M.,, Physiology, noticed, viii, 478. 


Foster and Balfour, Embryology, no- 
ticed, ix, 480. 
Fournier, ‘‘ Woodsia Ilvensis,” vii, 442. 


| Fox, C. B., Ozone and Antozone, v, 381. 
| Foye. J. C., tables for determination of 


minerals, noticed, x, 236. 
‘rankland, E., spontaneous generation, 
1, 230. 
how to teach Chemistry, not., x, 227. 
Franklin Institute, Journal of, i, 151, 
viii, 403. 
Franz-Joseph Land, viii, 401, 478. 
| Fraunhofer’s lines, wave- lengths of, iii, 
297. 


| Frazer, P,, efflorescent salt from 


Colorado, iv, 242. 
mineralogical work, noticed, ix, 65. 
on limonite, noticed, ix, 471. 
French Academy of Science, x, 78. 
Frenzel, A., Mineralogisches Lexicon, 
noticed, x, 154. 
Freund, trimethyl-carbinol, x, 375. 
Friction of rarefied gases, x, 218. 
Fries, E., work on fungi, noticed, ix, 154. 
in mud, Goulding, vii, 245. 
Fuchs, C. W. C., guide to oe 
of sis by ‘blowpipe, not., x, 154. 
Fusion, change of volume by, viii, 919. 
of metals, viii, 387. 


| G 

Gabb, W. M., on San Domingo, i, 252, 
ii, 127, iii, 481, vii, 234. 

Aurora of Feb. 4, 1872, iv, 156. 

on the Island of Curagoa, v, 382. 

geology of Costa Rica, vii, 438, viii, 
388, ix, 198, 320. 

Gulf of Mexico in Miocene, ix, 320. 
| Age of Cretaceous of Vancouver I., 

and Oregon, x, 308. 


Primordial of Virginia, ix, 361, 416. | Gaife, new galvanic pile, iv, 4065. 
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Galapagos Islands, corals of, Powr talés, | 
x, 282. 
Galle, telescopic observations of meteors, | 
v, 481 
Gallein, ii, 203. 
Galloway, R., manual of qualitative anal- 
ysis, noticed, iv, 248. 
Galton, F., English men of Science, no- 
ticed, x, 78. 
Galvanometer, device for projecting de- 
flections of, Mayer, v, 270. 
Gaugain’s, Trowbridge, ix, 3&3. 
anew, Trowbridge, ii, 118. 
new form of lantern, Mayer, iii, 414. 
new vertical lantern, Barker, x,| 
207. 
Gannett, H., List of Elevations, noticed, 
v, 405, ix, 228. 
meteorological observations, noticed, 
vi, 383 
Gardner, J. T., survey of the Territories, 
vi, 297. 
hypsometric work of the U. S. sur- 
vey ‘of the Territories, vi, 373. 
map of central Colorado, nation, | 
viii, 400, x, 59. 
elevation of datum- -points, ix, 309. 
Gas analysis, Hinman, viii, 182. 
composition of, from petroleum | 
naphtha, i, 408. 
wells, Newberry, i, 146, v, 
Gases, expansion of, vii, 591. 
dielectric capacity of, x, 298. 
from meteorites, ix, 294, 459, x, 44, 
206. 
passage through liquid films, 
215 


| 
| 
225. 
} 
| 
' 


ix, 


refraction and dispersion of, vii, 
591. 
specific heat of, vii, 227. 
velocity of sound in, as a means of 
determining their molecular weights, | 
vi, 450. 
viscosity of, ix, 465. 
Gaudry, Prototrition petrolei, x, 232. 
Gautier, isomer of cane-sugar, ix, 139. 
production of albumen from fibrin, 
x, 149. 
Geikie, A., views of Hutton, vii, 232. 
Geikie, J., change of climate during the | | 
glacial epoch, iv, 231. 
Geinitz, E., Lower Permian shale in| 
Saxony, noticed, vii, 149. 
Permian fossils, ix, 322. 
Geinitz, H. B., coal-plants of the Altai, | 
ii, 149. 
Das Elbthalgebirge in Sachsen, no- 
ticed, ii, 305, iii, 306, v, 160, 478, vii, | 


166, 519, viii, 394, ix, 63, x, 308. 
Genth, F. A., mineral resources of Borth | 
Carolina, noticed, iii, 146. 
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Genth, F. A., corundum, its alterations 
and associ inted minerals, not., vi, 461. 
reply to Hunt, viii, 221, 


Geographical Congress, awards of, x, 


320. 
distribution, Wallace, ix, 405. 


survey of the Territories, hypso- 
metrical work of, Gardner, vi, 373. 
work, recent, in the U. S., iii, 321. 


Geological time changes in sub- divisions 
of, Dana, viii, 213. 
GEOLOGICAL REPORTS— 
Alabama, ix, 400. 
Black Hills, x, 385. 
California, i, 70, 300; ix, 152. 
Canada, ii, 75, iv, 145, v, 477, vi, 474, 
vii, 517, viii, 319, ix, 310. 
Elba, vi, 229. 
40th Parallel, Hague’s report, i, 218. 
49th Parallel, x, 384. 
Georgia, x, 60. 
Hokkaido, viii, 158, x, 240. 
Illinois, i, 301, 383, 465, vi, 462. 
fossils figured in, vii, 189, 369, 
445, 484, 530, 580. 
India, i, 69, iii, 57, iv, 145. 
Indiana, iii, 302, v, 233, viii, 319, x, 
305. 
Towa, i, 217, 304. 
Louisiana, i, 473, iv, 136. 
Michigan, i, 307, 385, x, 60. 
Minnesota, v, 313, vii, 597, x, 306. 
Missouri, vii, 61, 237, ix, 63, 148. 
New Hampshire, iii, 305, iv, 417, vi, 
227, ix, 152, 222. 
New Jersey, i, 307, 385, iii, 306, v, 
478, vii, 518, ix, 401. 
Nevada, x, 239. 
Ohio, i, 146, 215, 386, iii, 143, 257, v, 
477, vi, 62, 462, ix, 152, 468, x, 304. 
Oregon, ix, 401. 
Pennsylvania, ix, 225, x, 59. 
Prince Edward Is., iii, 222. 
Queretaro, Mexico, vii, 517. 
Territories, (Hayden’s), i, 473, iii, 147, 
375, iv, 238, vi, 313, 382, 466, vii, 
236, viii, 146, 400, 467, ix, 59, 152, 
226, 482, x, 58 
Texas, ix, 152, 224, 
Victoria, ix, 150. 
West of 100th meridian, viii, 80, 146, 
468, ix, 226, 328, x, 152, 239. 
Wisconsin, iii, 306. 
Wyoming, i, 473, x, 59. 
Yesso, viii, 221. 


330. 


| Surveys, Brazil, x, 390. 


California, iii, 144. 

40th Parallel, iii, 323, ix, 62. 
Georgia, viii, 394. 

Mlinois, vi, 228. 

Italy, viii, 144, 395. 
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Kentucky, vi, 228. 
Missouri, vii, 61. 
Pennsylvania, viii, 67. 
Sweden, viii, 395. 
Territories, ii, 74, 471, iv, 

313, 424, v, 475, vi, 
vii, 165, 236. 
Texas, vii, 518. 
Wheeler’s, iii, 232, vii, 388. 
Wisconsin, vi, 315, ix, 398. 
United States, iii, 302. 

GEOLOGICAL WORKS NOTICED— 

Abich, H., Geologische Beobachtungen 
auf Reisen in Kaukasus, x, 390. 
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| GEOLOGICAL WORKS NOTICED— 


Allen, J. A., metamorphic products | 


from burning of coal beds, viii, 141. 
Ballardi, Tertiary mollusks, viii, 394. 
Barrande, J., origin of Paleozoic spe- 

cies, iv, 180. 

Belt, T., glacial phenomena in Nica- 

ragua, vii, 594. 

climate of Glacial period, ix, 313. 
Billings, E., Paleozoic fossils, viii, 319. 
Bortzell, geological charts, viii, 394. 
Clarke, sedimentary formations in N. 

S. Wales, x, 389. 

Cleve, geology of W. India Is., iv, 234. 
Cocchi, geology of Elba, vi, 229. 
Cope, extinct Batrachia, etc., of N. 

America, i, 220, supplement, ii, 153. 

homologies of cranial bones of 

reptiles, ii, 153. 

stratigraphical relation of Rep- 

tilian orders, ii, 217. 

Ornithosaurians from Kansas, iii, 

374. 

synopsis of new Vertebrata, vi, 

6 


Credner, Elemente der Geologie, v, 73. 
Croll, climate and time, x, 78, 488. 
Dana, J. D., Manual of Geology, viii, 
67, correction, viii, 323. 
Text-book of Geology, ix, 152. 
The Geological Story. ix, 471. 
Davis, W. S., geology, vii. 166. 
Dawson, J. W., fossil plants, of De- 
vonian, ete., ii, 475. 

geology of Prince Edward Is., iii, 
222. 

Story of Earth and Man, vi, 66. 

Plants of Lower Carboniferous, 
vi, 474. 

Marine Champlain North of L. 
Superior and climate of Champlain 
period, viii, 143, 

Vegetable paleontology, viii, 151. 

Permian in Nova Scotia, viii, 467. 

Edinburgh Geol. Soc. Trans., v. 478. 
Erdmann, Carboniferous of Scania, 
viii, 394. 


Fetterle, chart of mineral fuel in Aus- 
tria, i, 221. 

Geinitz, Z., Lower Permian Shale in 
Saxony, vii, 149. 

Geinitz, H. B., Elbthalgebirge in Sach- 
sen, ii, 305, iii, 306, v, 160, 478, vii, 
166, 519, viii, 394, ix, 63, x, 308. 

Gervais, Zoologie et Palzontologie, 
iv, 77. 

Hall, new fossils from Falls of Ohio, 
iv, 72, 143. | 

from Devonian of Iowa, iv, 241. 
Goniatide, viii, 220. 

Hartt, Geology of Lower Amazons, 
vii, 607. 

Hartt and Rathbun Devonian fossils, 
of Brazil, x, 154. 

Heer, Arctic flora, iv, 236, vii, 597, 
ix, 401. 

Hitchcock and Blake, Geol. map, vi, 64. 

Honeyman, Geol. of Coquebid Mts., 
vii, 148. 

Hull, Porphyry of Lambay, ix, 58. 

Hunt, Address before Am. Assoc., ii, 
205, iii, 86, 319, iv, 97. 

History of ‘‘ Cambrian and “ Silu- 
rian,” iv, 416. 

Hyatt, Embryology of Ammonites, iv, 
242. 

James, Catalogue of fossils, ix, 471. 

Lesquereux, Cretaceous flora, ix, 227, 
402. 

Mojsvar, Gebirge um Hallstatt, viii, 68. 

Nicholson’s Paleontology, v, 233. 

Oldham, publications of Geol. Survey 
of India, i, 69. 

Owen, fossil mammals of China, i, 69. 

Phillips, Geology of Oxford, iii, 304. 

Pliocene skull, illustrated, i, 310. 

Ramsay, Physical, Geology and Geo- 
graphy of Great Britain. v, 72. 

Reade, post-glacial period, iv, 241, 504. 

Reliquiz Aquitanicre, ix, 73, x, 233. 

Renevier, Tableau des Terrains Sedi- 
mentaires, viii, 400. 

Revue de Geologie, iii, 80, iv, 145, vi, 
66, vii, 237, x, 235. 

Scudder, carboniferous myriapods, vi, 
225. 

cockroaches, viii, 143. 

Steele’s Geology, i, 75. 

Stevenson, upper coal measures of 
Alleghanies, v, 477. 

Sweden, Geological chart of, v, 140. 

Wallace, Malay Archipelago, i, 151. 

Woodward, British fossil crustacea, 
v, 312. 


| GEOLOGY— 
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Alpine, Hunt, iii, 1. 
Alps, origin of, Suess, x, 446. 
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Alps, structure of, vii, 595. 
Ammonites in Carboniferous, vi, 145. 
embryology of, Hyatt, iv, 242. 

biological relations of, Hyatt, x, 

344. 

South American, Hyatt, x, 235. | 
Anomphalus Meeki, Bradley, vii, 151. | 
Anomalodonta identical with Megap- | 

tera, viii, 218. | 
Appalachians, Silurian age of, Brad- 
ley, ix, 279, 370. | 
Archean, in Putnam Co., New York, | 
Dana, viii, 371. 
Artesian boring at St. Louis, ix, 61. 
Asphaltum deposit, West Virginia, | 
Fontaine, vi, 409. | 
Bahamas, Nelson, iv, 318. | 
Basin, the Great, Blake, vi, 59. | 
Basalt, structure of, Mallett, ix, 206. | 
Bathmodon radians, Cope, iv, 238. | 
| 

| 


Batrachian from coal measures, France, 
x, 232, 

Belemnites in Eocene, vi, 145. 

Bermudas, observations in, Jones, iv, 
414. 

Birds, fossil, Marsh, iii, 56, 360, iv, 
256, 344, v, 74, 161, 229, vi, 228, x, 
403, 

Milne-Edwards, iv, 138. 

Blue Ridge in Virginia, Fontaine, ix, 
14, 93. 

Bowlder near Batavia, x, 479. 

Bosphorus, Washbwrn, vi, 186. 

Brazilian, vii, 607, viii, 144, x, 154. 

Brontotheridx, Marsh, vii, 81. 

Buchiceras, x, 235. 

Cave in Penn., fossils from, Wheatley, 
i, 235, 384. 

in W. Indies, Cope, i, 385. 

Cainozoic versus Cenozoic or Cenozoic, 
v, 233. 

Calamodon, ix, 151, 228. 

“Cambrian and Silurian,” names, iv, 
416, 

Carboniferous, diatoms in, ix, 222. 

footprints, ete., Dawson, v, 16. 
Kansas, vi, 228. 
Pennsylvania, Moore, v, 292. 
conifers, x, 301. 
fossils of W. Virginia, Meek, ii,217. 
fucoids, ii, 216. 
limestone in Ohio, lower, i, 91. 

Cardiocarpus, winged fruit of, viii, 216. 

Carnivores, new genus, Mursh, iv, 406. 

Cascade Mts., Le Conte, vii, 167, 259. 

Chalky deposits, deep sea, vi, 145. 

Champlain epoch, oceanic submerg- 
ence in, Hitchcock, ii, 207. 
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Champlain and Glacial eras in New 
England, Dana, v, 198, 217; x, 168, 
280, 353, 409, 497. 
Climate of the Post-tertiary, iii, 395. 
and time, Croll, x, 78, 222, 488. 
Cincinnati group, new fossils of, Meek, 
iii, 257, 423. 


Coal from Middle Park, ix, 146. 


Cretaceous of Minnesota, viii, 67. 
in British America, age of, ix, 
236, 311, 318. 

in Patagonia, ix, 323. 

not made of bark, viii, 216. 

of Lota, Agassiz, iv, 143. 

spore-cases in, i, 256. 

ash of American, viii, 216. 

Coal-beds, metamorphic products from 
burning of, viii, 141. 
parallelism of, vii, 367, viii, 56, 
ix, 221. 
formation of, Wyoming, iv, 489. 
-fields of Ohio and W. Virginia, 
Andrews, x, 283. 

-measures, correlation of, iv, 413. 
land snails from, Bradley, iv, 87. 
insect from, i, 44. 

-plants, Andrews, x, 462. 
of the Altai, Geinitz, ii, 149. 
in the Alps, viii, 218. 

Cold of geological epochs, ix, 313, 314, 
398. 


Comstock lode, Becker, x, 459. 

Conglomerate, the great, West Vir- 
ginia, Fontaine, vii, 459. 

Contraction, result of the earth’s, 
Dana, v, 423, 474, vi, 6, 104, 161. 
Mallet, v, 219. 

Copper-bearing rocks of Lake Supe- 
rior, age of, Brooks and Pumpelly, 
iii, 428. 

deposits of Blue Ridge, Hunt, vi, 
305. 


Coral island subsidence, Dana, iv, 31. 
reefs, Niagara, viii, 219. 
Corals, Paleozoic tabulate, affinities 
with existing species, Verriil, iii, 187. 
Cornulites, Tentaculites, and a new 
genus, Nicholson, iii, 202. 
Corundum region of North Carolina 
and Georgia, Shepard, iv, 109, 175. 
Costa Rica, Gabb, vii, 438, viii, 388, 
ix, 198, 320. 
Craigleith quarry, fossil trees, x, 302. 
Cretaceous basin in the Sauk Valley, 
Minn., Kioos, iii, 17. 
eastern limit in Iowa, White, v, 
66. 
flora, Lesquereux, ix, 
ix, 402. 
British America, ix, 236, 311, 318. 


Heer, 
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Cretaceous, Long Island, Dana, vi, 305. | 


Utah, Meek on, v, 310. 
Wyoming, Cope, v, 230. 
Reptilia and Fishes, Cope, i, 146, 
221, iii, 65, 374. 
Reptilia, etc., Marsh, i, 472, iii. 
241, 290, 301, 360, 488, iv, 147, 406. 
birds, iii, 56, iv, 344, v, 74, 161, 
229, x, 403 
Crinoids, on affinities of. ii, 220. 


Crustacea, fossil, Merostomata, iv, 322. | 


Crustacean, new, from  water-lime 
group, Buffalo, Grote and Pitt, x, 
311. 

Curacoa I., notes on, Gab, v, 382. 

Cyrtolites, James, iii, 26. 

Dana’s criticisms, Hunt, iv, 41. 

Decomposition of crystalline rocks, 
Hunt, vii, 60. 

Density of earth, vi, 140. 

Devonian botany, bearing of, on origin 
and extinction of species, ii, 410. 


plants, report on, Dawson, ii, 475. | 


and L. Carboniferous plants, iv, 
236. 


son, iii, 220. 
Diabase, ix, 190. 
Dinocerata, Marsh, v, 

vi, 300. 

Dinichthys Hertzeri, i, 216. 
Dynamical, history of certain recent 
views in, Mallet, v, 302. 
some points in, Hunt, v, 264. 
Elephant or Mastodon in California, 
viii, 143. 
tusk in Colorado, iii, 302, 373. 
in Mexico, vi, 62. 
Eocene beds of Utah, Conrad, i, 381. 
Kolian limestone, fossils in, Billings, 

iv, 133. 

Eozoon, i, 68, 138, 378, ii, 211, iv, 

65, vi, 60, vii, 437, 598. 

Erosion, «vind-drift, Gilbert, ix, 151. 


117, 293, 310, 


| 
tree ferns and other fossils, Davw- | 


Euchondria, new genus, Meek, vii, 445. | 
Favisitopora, near Favosites and Al- | 


veopora, i, 390. 


Features of the earth’s surface, forma- 


tion of, Le Conte, iv, 345, 460. 
Fossils, mineral silicates in, ii, 57. 
Gas wells, Vewberry, i, 146, v, 225. 
Glacial period, climate of, ix, 313, 

398. 

New Zealand, vii. 151. 

submergence during, ix, 315, 316. 

scratches near L. Winnipeg, ix, 
312. 

discharge of Lake Winnipeg into 

Mississippi, ix, 313. 

Virginia, Stevens, vi, 371. 


Glaciers, ancient, of Sierra Nevada, 
x, 126. 

Gold Hill mining region, Marvine, viii, 
29. 

in Ohio, i, 216. 

in Yesso, x, 240. 

Granitic rocks, Hunt, i, 82, 182, iii, 15. 

Graptolites, Allman, iv, 142. 

Greece, Miocene flora of, ix, 154. 

Green Mt., the quartzite, Dana, iii, 
179, 250. 

Gulf of Mexico, Hilgard, ii, 391, ix, 
320. 

Hamilton in Ohio, Winchell, vii, 395. 

Helderberg in N. Hampshire, ii, 148, 
vii, 468, 557, viii, 68. 

in Conn. valley, Dana, vi, 339. 

Hematite deposits, Prime, ix, 433. 

Hunt’s address before Amer. Assoc., 
notice of, Dana, iii, 86, 319, iv, 
97. 

Huronian of Newfoundland, iii, 223. 

Hutton, views of, Getkie, vii, 232. 

Ichthyornithes, Mursh, v, 74, 161, x, 
407. 

Insect, fossil, Smith, i, 44. 

Insects, etc., from Permian of Saxony, 
ix, 322. 

Klamath river mines, Chase, vi, 56. 

Koch and Missouri Mastodon, 
335, 398, x, 32. 

Labradorite rocks of Waterville, New 
Hampshire, composition of, Dana, 
iii, 48. 

Lake-basins, ancient, Marsh, ix, 49. 

Lava-flood, Le Conte, vii, 167, 259. 

Lepidodendra and Sigillariz, ii, 148. 

Lignite beds, formation and age of, 
Lesquereux, vi, 441, vii, 29, 546; 
Newberry, vii, 399 ; Stevenson, x, 240. 

and their under-clays, Hilgard, 
vii, 208. 

Minnesota, x, 307. 

north of 49°, viii, 142, x, 384. 

of Rocky Mts., vi, 60, viii, 459. 

of Vancouver I., age of, ix, 318. 

Lichenocrinus, note on, Meek, iii, 15. 

Lithology no test of age, ix, 310. 

Mammals, brain in Tertiary, Marsh, 
viii, 66. 

of China, Owen, i, 69. 

Leidy, i, 63, 145, 221, iv, 142, 239; 

Cope, iii, 224, vii, 236, ix, 151, 228, 
x, 153. 

new order of Eocene, Marsh, ix, 
221. 

Tertiary, Marsh, ii, 35, 120, iv, 
122, 202, 322, 323, 343, 405, 406, 
v, 117, 293, 310, 407, 485, vi, 300, 
vii, 81, 247, 531, ix, 239. 


ix, 
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Man of Mentone, iv, 241, vi, 228, vii, 
439. 
Quaternary, Evans, x, 229. 
supposed evidences of, in the 
Miocene, v, 479. 
Mastodon and other fossils, Leidy, i, 
63. 
Koch on contemporaneity of Man 
and. Dana, ix, 335, 398. 
new, ix, 222. 
in Mass., Hitchcock, iii, 146. 
in N. Y., ii, 58, x, 390. 
in Ohio, Hicks, v, 79. 
Mesozoic of Mexico, x, 386. 
Metamorphic rocks, age of, in Wiscon- 
sin, Irving, v, 282. 
Silurian rocks in N. Carolina, viii, 
390. 
Metamorphism, Dana, vi, 6; x, 298, 
Wuriz, v, 385. 
Miocene, Gulf of Mexico in, ix, 320. 
Vertebrata from, Leidy, v, 311. 
Minnesota, valley of, ix, 313. 
Mississippi Delta, Hilgard, i, 238, 356, 
425. 
Mosasauroid reptiles, structure of skull 
and limbs, Marsh, iii, 448. 
dermal scutes of, Marsh, iii, 290. 
Mountain sculpture, vii, 515. 
Mountains, formation of, ix, 404, x, 
387. 
origin of, Dana, v, 423, 474, vi, 
6, 104, 170, 304. 
Myriapods, Carboniferous, vi, 225. 
New Mexico, Cope, x, 152. 
New Zealand fossils, vii, 151. 


| 
| 


Norian rocks in New Hampshire, | 


Hitchcock, iii, 43. 
Nummulites in Mesozoic, vi, 145. 
Nummulitic formation in China, i, 
110. 
Obolus, phosphatic shells, vi, 146. 
Odontornithes, Marsh, v, 161, x, 403. 
Odontolese, Marsh, x, 407. 
Ohio, Gilbert, i, 339. 
Ophite of Skye, ii, 211. 
Opisthoptera and Anomalodonta, ix, 
318. 
Orbitolites in Mesozoic, vi, 145. 
Ornithosauria from Kansas, iii, 374. 
Ox, extinct, Ohio, x, 386. 
Paleozoic fossils, new, Billings, iii, 
352. 
origin of, Barrande, iv, 
180. 


Peat-maker, Sphagnum as, vi, 383. 

Permian, Lower, in Saxony, vii, 149. 
in Nova Scotia, viii, 467. 

petroleum in limestone, i, 386. 
paraffins of Penn., x, 52. 


| 
| 


| 


GEOLOGY— 

Phosphatic, S. Carolina, i, 306, ii, 58. 

Plants, land, from Lower Silurian, Zes- 
quereux, vii, 31, Newberry, viii, 110, 
160. 

Pleistocene strata, Dawkins, v, 303. 

porcelain rocks of China, i, 179. 

Porphyry of Lambay, ix, 58. 

Post-glacial period, Reade, iv, 241. 

Primordial and Canadian of Wiscon- 
sin, Jrving, ix, 440. 

fauna in Nevada, Whitney, iii, 84. 
fossils, Ford, iii, 419, v, 211, vi, 
134, ix, 204. 
Newport, x, 479. 
of Virginia, ix, 361, 416. 

Prototaxites, ix, 469. 

Prototriton petrolei, x, 232. 

Pterodactyls, Marsh, i, 472, iii, 241. 

Pterosaur in Dresden Museum, vi, 
147. 

Quadrumana, in Eocene, Marsh, iv, 

05. 
Quartzite, limestone, ete., of Great 
Barrington, Mass., Dana, iv, 362, 
450, 504, v, 47, 84, vi, 257. 
Quaternary, Amazonian, Hartt, i, 294. 
Canada, Dawson on, vi, 226. 
man of, x, 229. 
Maumee valley, Ohio, i, 339. 
New Brunswick, viii, 219. 
New Haven, Dana, i, 1, 125. 
Long I. Sound in, Dana, x, 280. 
Kansas, viii, 466. 
Sankoty Head, x, 364. 
whale in, vii, 597. 

Quebec formation in Idaho, iv, 133. 
and Carboniferous rocks in the 

Teton range, Bradley, iv, 230. 

Reindeers in Southern New England, 
x, 353. 

Reptiles, new Cretaceous, Marsh, iv, 
406; Cope, i, 221. 

Tertiary, Marsh, i, 322, 447, iv, 
298. 

Rhine, bed of, in glacial era, vi, 145. 

Rhinosaurus, note on, Marsh, iv, 147. 

Salt deposits of Western Ontario, 
Gibson, v, 362. 

Sauk Co., Wisc., age of quartzites, etc., 
Irving, iii, 93. 

relations of the sandstones, con- 
glomerates and limestones of, Eaton, 
v, 444. 

Saurocephalus of Harlan, Cope, i, 386. 

Sediment, deposition of, ix, 61. 

Serpentine of Havana, iii, 237. 

Serpents, Marsh, i, 322, 472. 

Sigillarize, Dawson, ii, 147. 

Silurian fossils, Meek, ii, 294, iii, 257, 
iv, 274. 
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Silurian, Lower, in St. Lawrence Co., 
N. Y., Brooks, iv, 22. 
land plants in Lower, vii, 31, viii, 

110, 160. 

Southern New England during melt- 
ing of Glacier, Dana, x, 168, 280, 
353, 409, 497. 

Southwestern, Hilgard, iv, 265. 

Spergen Hill fossils, Idaho, Meek,v, 383. 

Spider, new, from Coal measures, 
Harger, vii, 219. 

Sternbergia, pith of, vi, 66. 

Stone mountain, structure of, x, 234. 

Subcarboniferous of Penn., coal beds 
in, Lesley, x, 153. 

Sub-wealden exploration, x, 308. 

Superior, Lake, Jrving, viii, 46. 

Surface, N. Brunswick, ii, 371. 

Taconic, controversy, Billings, iii, 466. 

on the true, Dana, iii, 468. 
Terraces, river, Dana, ii, 144, x, 409, 
497. 
of British Columbia, ii, 142. 
Tertiary basin, Marafion, Hartt, iv, 53. 
chestnut tree in, iv, 79. 
in British America, ix, 236, 311. 
forest in Cal., Marsh, i, 266. 
of N. Carolina, i, 468, ii, 75. 
Reptilia and Fishes, Cope, i, 146; 
Marsh, i, 322, 447, iv, 298. 

Texas, western, Jenney, vii, 25. 

Tin-bearing country, viii, 403. 

Trachyte of Queensland, x, 235. 


Wahsatch Mts., Devonian fossils in, 
Tenney, V, 139. 

West India Is., the northwestern, iv, 
234, 

Winooski marble at Swanton, Vt., fos- 
sils in, Billings, iii, 145. 

Woods, fossil, from British Columbia, 
Dawson, vii, 47. 

Wyoming, age of certain beds of, 
Lesquereux, v, 308; Comstock, vi, 
426, vii, 151. 

Yellowstone and Firehole Rivers, hot 
springs and geysers of, Hayden, iii, 
105, 162. 

Zaphrentis, spontaneous 
White, v, 72. 

Zircon-syenyte of the Canaries, ix, 
152. 


fission in, 


Georgia, corundum region of, iv, 109, 175. 


Geol. Report, x, 60. 

Survey, viii, 394. 
Stone mountain, Hillyer, x, 234. 
wood tin in, viii, 392. 


Gernez, absorption spectra of vapors of 


selenium, etc., iv, 59. 


Gervais, P., Zodlogie et Paléontologie 


Geyer, 


générales, noticed, iv, 77. 
W. £., new sensitive singing 
flame, iii, 340. 


| Geysers, iii, 105, 162. 
| Gibbs, W., quantitative estimation of 


Trachytic and doleritic rocks in Ne- 


vada, Blake, vii, 235. 
Trap Conn. Valley, Dana, viii, 390; 
Hawes, ix, 185, 454. 
fossils in, viii, 219. 
Trilobite, supposed legs of, i, 320, 386, 
iii, 221. 


Triassic of Atlantic border, Dana, vi, 


105. 
British Columbia, Whitney, v, 473. 


sandstone, Palisades, ii, 459, iii, 


57. 
Triarthrus Beckii, from Conn. Val- 
ley, x, 300. 


Trimerella, Meek, i, 305; Billings, i, 471. | 


Uintah Mts., Marsh, i, 191. 
Unakyte. Bradley, vii, 519. 


Urals, platiniferous rocks of, ix, 470. | 


Utah, Blake, ii, 216. 
notes on mining districts of, Silli- 
man, iii, 195. 
Vertebrates of the Port Kennedy 
bone cave, ii, 149. 
of Wyoming, Leidy, ii, 372. 
Cope, ix, 151, 228, 470, x, 152. 


chromium and separation from ura- 
nium, v, 110. 

estimation of magnesium as pyro- 
phosphate, v, 114. 

hexatomic compounds of cobalt, vi, 
116, viii, 189, 284, x, £77. 

chemical abstracts, i, 59, 136, 213, 
372, 459, ii, 138, 202, 362, 457, iii, 54, 
214, 297, 367, iv, 59, 129, 226, 486, v, 
131. 


| Gibson, J., salt deposits of Western On- 


tario. v, 362. 


Gilbert, G. K., glacial phenomena of 


Maumee valley, i, 339. 
wind-drift erosion, ix, 151. 


Gill, T., arrangement of families of mol- 


lusks, noticed, ii, 152. 
fishes and mammals, noticed, v, 
315. 
number of classes of vertebrates and 
their mutual relations, vi, 432. 


| Gillman, H., explorations of Indian 


mounds in Michigan, vii, 1. 


| Girard, method for preparing alizarin, 


v, 299 
explosiveness of methyl nitrate, ix, 
391. 


from the Niobrara and Upper | Giraud, composition of tragacanth, ix, 
| 


Missouri, iv, 142. 
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Glacial action in Fuegia and Patagonia, | Glycol, aromatic, i, 132. 


Agassiz, iv, 135. 
on Mt. Katahdin, De Laski, iii, 27. 
Mt. Washington, x, 383. 


and Champlain eras in New Eng- | 


land, Dana, v, 198, 217. 
epoch, change of climate during, 
Geikie, iv, 231. 


sects, Grote, x, 335. 
in New Zealand, vii, 151. 
erosion, Carr, vii, 516. 
features of L. Michigan, ii, 15. 
movements in northern New York, 
vi, 144. 
phenomena in Nicaragua, vii, 594. 
near New York, city, Stevens, 
iv, 88. 
Maumee valley, i, 339. 


effect of, upon distribution of in- | 


| 


Glutanic acid, reduction by iodhydric, 
iv, 131. 

Gmelin-Kraut, Handbuch der Chemie, 
noticed, iii, 56. 

Godefroy, antimonous chloride as a test 
for cesium, vii, 587. 

new salt and reactions of cesium, 

and rubidium, ix, 304. 

Gohren, P. T. von, work on animal nutri- 
tion, noticed, iii, 482. 


| Gold and silver production in 1873, vii, 


165. 
in the drift of Ohio, i, 216. 
Goldsmith, E., trautwinite, v, 313. 
stibioferrite, chromite and trautwin- 
ite from California, vii, 152. 
Goodale, G. L., botanical notices, vi, 
231, 390. 


Glacier-motion, Canon Moseley’s views | Goode, G. B., fishes from Bermuda, viii, 


Mathews, iii, 99. 

of N. England, position of icy 
plateau at its head, ii, 324. 

of the Rhone, iv, 135. 


| 


Goodyer, W. A., situation and altitude of 
Mt. Whitney, vi, 308, 397. 
Gépner, hydrate of chlorine, ix, 461. 


Southern New England, during} Gorceix, composition of vapors from 


melting of, x, 168, 280, 352, 409, 497. 


Vesuvius, iv, 147. 


valley movement of, in New Eng-| Gore, G., fluoride of silver, iv, 60. 


land, ii, 233, 305. 
Glaciers, Heim, ii, 145. 
ancient, of the Sierras, v, 325. 
in California, v, 69, 325. 
and time of glacial epoch, ii, 304. 
Greenland, x, 57. 
in Virginia, Stevens, vi, 371. 
motion of, Croll, i, 65. 
Justedal, de Seue, iv, 134. 
of Pacific Slope, i, 157, iv, 156. 
Sierra Nevada, Le Conte, x, 126. 
subglacial rivers, x, 57. 
trains of bowlders, etc., Reed, v, 218. 
Gladstone, optical properties of cymene, 
vii, 52. 
and Tribe, chemical activity of zinc 
on which copper has been deposited, 
vi, 377. 
action of copper-zinc couple on 
chlorides of ethylene and ethylidene, 
viii, 311. 
Glan, P., reflection by glass, ix, 143. 
Glasenapp on variability of earth’s axial 
rotation, Newcomb, viii, 161. 
Glass, flint, change in magnetic condition 
of, vii, 143. 
sudden cooling of melted, vi, 232. 
Glaucosides, transformation of, iii, 301. 
Glover, T., work on Orthoptera, noticed, 
v, 148. 
Glycerine of the aromatic series, vi, 380. 
Glyceryl ether, x, 53. 
Glycocoll, new synthesis of, vii, 225. 
Glycogen and glycocollin muscular tissue 
of Pecten irradians, Chittenden, x, 26. 


| 
| 
| 
| 


electro-torsion, vii, 418. 

Gorup-Besanez, oil of Rue, i, 376. 

Gould, B. A., Cordoba observatory, i. 
153, ii, 77, 136, 376, iv, 475, vi, 353, 
ix, 174. 

star photographs at Cordoba, vi, 399. 

Earthquake of Oct. 1871, and 
swarm of locusts at Cordoba, vi, 471. 

Meteorology of Buenos Ayres, x, 
319. 

number and distribution of fixed 
stars, viii, 325. 

Goulding, F. R., frost-striations in mud, 
vii, 245. 

Graham, Thomas, obituary, Cooke, i, 115. 

Gramme, magneto-electric machines, ix, 
216. 

Grant, G. B., new difference engine, ii, 
113. 

calculating machine, viii, 277. 

Gravity, variation in Russia, ii, 383. 

Gray, A., address before the American 
Association, iv, 282. 

how plants behave, noticed, iv, 77. 

biographical notice of John Torrey, 
v, 411. 

Gelsemium has dimorphous flowers, 
v, 480. 

biographical notice of Sullivant, vi,1. 

botanical contributions, noticed, vii, 
64, viii, 70. 

Jeffries Wyman, ix, 81, 171. 

Do varieties wear out?, ix, 109. 

Bentham on progress and present 
state of botany, ix, 288, 346. 
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Gray, A., on Hydrophyllacez, ix, 474. 
estivation and its terminology, x, 
339. 
Box-huckleberry, x, 155. 
Botanical necrology, v, 391, ix, 68. 
notices, i, 147, 222, 306, 475, 
ii, 62, 150, 221, 306, 460, iii, 58, 147, 
306, 376, 472, iv, 72, 149, 420, 489, v, 
15, 142, 316, 389, 479, vi, 75, 147, 230, 
315, 388, 467, vii, 63, 152, 239, 440, 
599, viii, 69, 147, 320, 395, 469, ix, 65, 
153, 323, 471, x, 62, 154, 236, 309, 
392, 481. 
Gray, Dr. J. E., list of works of, noticed, 
x, 239. 
Great Salt Lake, change of level in, viii, 
226. 
Gregory, T. F., tin in Queensland, v, 137. 
Grimaux, hydrates of monabasic acids, 
v, 299. 
a glycerin of the aromatic series, vi, 
380. 
Grimm, isomer of alizarin, vii, 225. 
Gripon, sympathetic vibrations, ix, 141, 
collodion films, x, 150. 
Grisebach, Plantz Lorenzianz, noticed, 
ix, 474. 
Grote, A. R., Francis Walker, ix, 76. 
Cotton worm, ix, 232. 
effect of glacial epoch upon distri- 
bution of insects in N. A., x, 335. 
and iti, new crustacean from | 
water-lime group, Buffalo, x, 311. | 
| 
| 


Grunow, W., new cathetometer, vii, 23. 
Gulf stream dredging, Powrtales, i, 144; 
Sharples, i, 168. 
Gunther, ceratodus, i, 387. 
on tortoises of Mauritius and Gal- | 
apagos, noticed, viii, 403. 
Gutzeit, ethyl alcohol in plants, x, 295. | 
— A., Physical Geography, noticed, | 
vi, 159. 
| 


H 
Habel, Dr. A., ii, 473. 
Heckel’s Gastrea theory, viii, 472. 
Heematein, x, 379. 
Hagen, H. A., N. A. Astacide, i, 143. | 
Hague, J. D., report of geol. survey of | 
the 40th parallel, noticed, i, 218. 
Hahn, H. C., hydrocarbons from solution | 
of cast-iron, vii, 52. | 
Haidinger, obituary, i, 392. 
Hail in the Caucasus, Abich on, iv, 79. 
Hailstones of salt and sulphide of iron, | 
iii, 239. | 
in spray of Yosemite, Brewer, x,161. | 
Hall, A., transit of Venus, i, 307. 


phothgraphy applied to determina-| Hawes, G. 


tion of astronomical data, ii, 25, 154. 


astronomical proof of a resisting | 
medium in space, ii, 404. | 
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Hali, J., reply to a “note on a question 
of priority,” iv, 105. 
fossils from Falls of the Ohio, no- 
ticed, iv, 72. 
descriptions of fossils, not., iv, 143. 
fossils from the Devonian of Iowa, 
noticed, iv, 241. 
on Goniatide, noticed, viii, 220. 
on State Museum, noticed, ix, 151. 
Paleontological cabinet of, x, 309. 
Hail, N. P., pitchblende and tellurium- 
gold ore in Colorado, v, 386. 
Hall’s arctic expedition, ii, 72. 
Halo, contorted, Parker, iii, 398. 
solar, Johnson, iii, 439. 
Halos, unusual exhibition of i, 150. 
Harger, O., descriptions of new North 
American Myriapods, iv, 117. 
sexes of Sphzroma, v, 314. 
new spider from the Coal measures, 
vii, 219. 
new genus of Asellidz, vii, 601. 
Harrington, B. J., Dawsonite, ix, 64. 
Harting, The Aerial World, noticed, x, 78. 
Hartmann, reduction product of chlor- 
dracylic acid, x, 377. 
Hartt, C. F., Amazonian Drift, i, 294. 
Tertiary basin of the Marafion, iv, 
53. 
on geology and physical geography 
of Lower Amazons, noticed, vii, 607. 
and Derby, O. A., Bulletin of the 
Cornell University, noticed, viii, 144. 
and Rathbun, Devonian trilobites and 
mollusks of Eereré, Brazil, noticed, x, 
154, 


| Hartwig, compounds of thallium with 


alcohol radicals, viii, 60. 
| Hasenbach, nitrous and hyponitrie acid 
ii, 362. 
Hastings, C. S., comparison of the spectra 
of hmb and center of sun, v, 369. 
Haughton, S., differences between hand 
and foot as shown by flexor tendons, 
v, 148. 
Principles of Animal Mechanics, no- 
ticed, vi, 74. 
mechanical work done by muscle 
before exhaustion—law of fatigue, x, 
183. 
strength of lion and tiger, x, 402. 
Hawaiian Islands, earthquakes, i, 386, 
469. 
survey of, i, 73. 
fall of rain in Hilo, i, 232. 
new crater of Maui, vii, 525. 
see Volcanoes. 
W., analysis of serpentine 
pseudomorph, viii, 451. 
examination of brucite, viii, 453. 
feldspar from Norway, vii, 579. 
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Hawes, G. W., chemical composition of | Helbing, first products of distillation of 
wood of Acrogens, vii, 585. | _benzol, viii, 382. 
trap rocks, ix, 185. Hell, organic acids of petroleum, ix, 138. 
diabantite, a chlorite in trap, ix, 454. | Helmholtz, sensibility of the eye to in- 
zonochlorite and chiorastrolite, x, tensity of different colors, v, 380. 
24, Popular lectures, noticed, vi, 319. 
Hayden, F. V., geol. survey of, ii, 74, | Hendricks, J. E., Analyst, noticed, vii, 


471, iv, 133, 158, 313, 424, vi, 194,| 163. 
297, 463. Henry, J., construction of lightning rods, 
Sun pictures of Rocky Mt. scenery, | ii, 344. 


noticed, ii, 314. | Henry, synthesis of oxaluric acid, iii, 141. 
hot springs and geysers of the | Henry, D. F., on flow of water, noticed, 


Yellowstone and Firehole Rivers, iii, | 
| Henshaw, H. W., birds of Utah, noticed, 


105, 162. 

Yellowstone national park, iii, 294. 
see Geol. Report of Territories. 
Hayes, A. A., red oxide of zinc of New 

Jersey, iv, 191. 
vanadium in rocks, x, 61. 
Hayes, S. Dana, distillation of naphthas, 
ete., ii, 184. 

Heat, conductibility of, by gases, x, 219. 
dynamical theories of, Norton, v, 186. 
expansion of rocks by, x, 235. 
from rock crushing, Mallet, x, 256. 
generate by absorption of hydro- 

gen by platinum black, vii, 58. 
of expansion of solids, iv, 488. 
of neutralization of bases soluble 
in water, ii, 140. 
magnetic equivalent of, viii, 463. 
molecular, of similar compounds, 
Clarke, viii, 340. 
mechanical equivalent of, vii, 417, 
x, 55. 
method of tracing wave of con- 
ducted, Mayer, iv, 37. 
produced in the body, Draper, iv, 
445. 
repulsion due to, viii, 62. 
specific. of gases, viii, 465. 
solar, reflection from Lake Geneva, 
vi, 216. 
Heated waters, life in, ii, 219. 
Heer, Devonian and Lower Carbonifer- 
ous plants, noticed, iv, 236. 
Arctic flora, noticed, vii, 597, ix, 401. 

Height of datum-points, ix, 309. 
mean, of Europe, ix, 482. 
of Mt. Whitney, vi, 397. 

Heights in Ecuador, ii, 267. 
list of west of the Mississippi, iv, 

246, v, 405. 
of Terrace plain near New Haven, 
x, 414, 
in valley of Connecticut, x, 428. 
Housatonic, x, 422. 
Thames, x, 430. 
St. Louis directrix, x, 75. 
table for computation of relative 
altitudes, Abbe, iii, 31. 


vi, 154. 


viii, 146. 
Hesse, new method of testing quinidine 
sulphate, x, 54, 148. 
Hessenberg, F., mineralogical work, v, 
314. 
Hicks, L. E., Mastodon in Ohio, v, 79. 
Hiern, W. P., Batrachium section of Ra- 
nunculus, i, 475. 
Monograph of Ebenacez, noticed, 
vi, 76. 
Hildebrand, fertilization of grasses, v, 
316. 
Hilgard, E. W., Delta of the Mississippi, 
i, 238, 356, 425. 
Geol. history of the Gulf of Mexico, 
ii, 391. 
some points in the geology of the 
Southwest, iv, 265. 
soil analyses and their utility, iv, 434. 
silt analysis of soils and clays, vi, 
288, 333, vii, 9. 
lignite beds and their under-clays, 
vii, 208. 
Mallet’s theory of vulcanicity, vii, 
535. 
Hilgard, J. E., note on earthquake waves, 
v, 308. 
earthquake wave and depth of the 
Pacific, vi, 77. 
tidal waves and currents along 
Atlantic coast of U. S., x, 117. 
Hilgard, T. C., infusorial circuit of gener- 
ations, ii, 20, 88. 
Hill, G. W., papers on transit of Venus, 
noticed, v, 319. 
Hillyer, E., structure of Stone mountain, 
Georgia, x, 234. 
Himes, C. F., preparation of photographic 
dry-plates by daylight, viii, 16. 
chemical works, noticed, viii, 140. 
Hind, H. Y., report on mining district, 
noticed, iv, 497. 
Hinman, C. W., new apparatus for gas 
analysis, viii, 182. 
Hintz, chromium dioxide, vii, 141. 
Hitchcock, C. H., Helderberg corals in N. 
Hampshire, ii, 148. 
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Hitchcock, C. H., proof of oceanic sub- 
mergence in the Champlain, ii, 207. 
Norian rocks in N. H., iii, 43. 

Geological Report, noticed, iii, 305, 
iv, 417, vi, 227. 


Helderberg rocks in New Hampshire, | 


vii, 468, 557. 


glacial action, Mt. Washington,x,383. | 


and Blake, Geol. map, vi, 64. 
and Huntington, Geological Report, 
noticed, ix, 152, 222. 
Hitchcock, £., mastodon in Mass., iii, 
146. 
Hitchcock, R., decomposition of chromite, 
ii, 204. 

Hlasiwetz and Habermann, arbutin, x, 295. 
Hodges, M. D. C., methods of determin- 
ing resistance of a battery, v, 375. 

arithmetical relations between atom- 
ic weights, x, 277. 
Hoffman, F., Manual of chemical analy- 
sis, noticed, v, 484 
Hoffmann, A. W., hydric phosphide, i, 
460, 461. 
new reaction for chloroform, i, 214. 
derivatives of hydric phosphide, ii, 
365. 
aromatic phosphines, iii, 367. 
products of oxidation of the methyl- 
and ethyl-phosphines, iii, 368. 
conversion of anilin into toluidin, 
v, 134. 
coloring matters from aromatic azo- 
diamines, v, 379. 
coerulignone, ‘vii, 511. 


identity of, coerulignone and cedri- | 


ret, ix, 392. 
eosin, new coloring matter, ix, 393. 
Hokkaido, Geol. Report, viii, 158. 
Survey, x, 240. 
Holden, EF. S., spectrum of the aurora, 
iv, 423, of lightning, iv, 474. 
shutters of dome for equatorial 
telescope, vi, 375. 
observation of corona and red 
prominences of sun, x, 81. 
and S. Newcomb, periodic changes 
in sun’s apparent diameter, viii, 268. 
Holley, G. W., work on Niagara, v, 79. 
Holman, D. S., life slide for microscope, 
iv, 323. 
Holmes, F. S., phosphate rocks of 8. 
Carolina, i, 306. 
Honeyman, D., petroleum in limestone, 
i, 386. 
whale in Quaternary, vii, 597. 
Geology of Cobequid Mts., noticed, 
vii, 148. 
Quaternary containing fossil ceta- 
cean, Niagara coral reefs, fossils in 
trap, viii, 219. 
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| Hooker, J. D., flora of India, noticed, iv, 
| 420, vii, 442, ix, 473. 
and Baker, Synopsis Filicum, no- 
ticed, ix, 473. 
Le Maout and Decaisne, botanical 
work, noticed, vi, 147. 
| Hoppe-Seyler, ureematin from hematin, 
ix, 141. 
Horizontal pendulum, 
| Amory, x, 21. 
| Hornstein, C., terrestrial magnetism, 
measure of sun’s rate of motion, iii, 
| 481, 
| Horse, calculus from, Chittenden, x, 195. 
Hough, F. B., meteorology of New 
York, work on, noticed, v, 240. 
Hough, G. W., a printing chronograph, 
ii, 436. 
Hovey, H. C., death by lightning, vi, 
157. 


application of, 


rabies mephitica, vii, 477. 
Hiibner, M. T., flow of saline solutions 
through capillary tubes, viii, 211. 
Hiibner, chlorides of sulphur, i, 129. 
and Wiesinger, action of weaker 
acid on salts of stronger, x, 51. 
Hughes, T. McK., sharks’ teeth of the 
Crag supposed to have been bored by 
man, iv, 241. 
Huggins, W., spectrum of the nebula of 
Orion, v, 75. 
motions of some nebule, viii, 75. 
| spectrum of Coggia’s comet, viii, 
| 398. 
| Hull, E., treatise on building and orna- 
mental stones, noticed, v, 234. 
| porphyry of Lambay, ix, 58. 
on volcanic phenomena, ix, 147. 
voleanic history of Ireland, noticed, 
x, 302. 
Human, see Man. 
Hunt, T. S., notes on granitic rocks, i, 
82, 182, iii, 115. 
silicates in fossils, i, 379, ii, 57. 
oil-bearing limestone of Chicago, i, 
420. 
address before Amer. Association, 
ii, 205, iii, 86, 319. 
oil wells of Terre Haute, Ind., ii, 
369. 
Alpine geology, iii, 1. 
remarks on the late criticisms of 
Prof. Dana, iv, 41. 
history of the names Cambrian and 
Silurian, noticed, iv, 416. 
some points in dynamical geology, 
v, 264. 
reply to criticisms of, LeConte, v, 


8. 


copper deposits of the Blue Ridge, 
vi, 305. 
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Hunt, T. S., reply of Genth to, viii, 221. 
deposition of sediment, ix, 61. 


notice of essays of, Dana, ix, 102. | 
decomposition of crystalline rocks, | 


vii, 60. 
Huxley, T. H., Critiques and Addresses, 
noticed, vi, 398. 
on Amphioxus, noticed, ix, 404. 
Hyatt, A., embryology of fossil Cephalo- | 
pods, noticed, iv, 242. 
biological relations of the Jurassic 
Ammonites, x, 344. 

South American geology, x, 235. 
Hydric phosphide, i, 460, 461. 
Hydrocarbon fluorene, vii, 224. 
Hydrocarbons from solution of cast-iron 

in acids, vii, 52. 

new Coal tar, v, 136. 

synthesis of, Williams, vi, 363. 
Hydrocyanic acid, detection of, Lea, ix, 

121. 
Hydrogen, in meteorite, x, 45. 

peroxide, atmospheric, ix, 211. 

specific heat of occluded, v, 377. 
Hydrogenium, alloys of, viii, 132. 
Hydroxylamine, ix, 465. 

structural formula of, ix, 394. 
Hypochloric oxide, and euchlorine, x, 


I 


Ice, permanent in Rocky Mts., viii, 477. 


Idaho, Quebec and Carboniferous in, iv, | 


133, 230. 

Spergen Hill, fossils from, Meek, v, 
383. 

Illinois, Chicago Acad. of Sci. destroyed, 

ii, 387. 

coal plants, i, 383, 465. 

geol. rep., i, 301, 383, 465, vi, 462. 
fossils figured in, Meek, vii, 189, 369, 
445, 484, 530, 580. 

geological rooms burned, i, 303. 

survey, vi, 228. 
new fossil spider from vii, 219. 


oil-bearing limestone of Chicago, i, | | 


Report Board of Health of Chicago, 
i, 392. 
Images produced by lightning, x, 317. 
India, geol. reports, i, 69. 
survey of, x, 80. 
Punjab oil region, iii, 392. 
Indian mounds in Michigan, Wyman, 
vii, 1. 
and relics in Oregon, Chase, vi, 26. 
India-rubber in Upper Burmah, vi, 236. 
Indiana, Geological Report, iii, 302, v 
233, viii, 319, x, 305. 
meteoric iron of Howard Co., vii, 
391. 
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| Indiana, meteorite in, Cox, v, 155. 
new fossils of Cincinnati group, iii, 
257, 423. 
oil wells of Terre Haute, ii, 369. 
Paolia vetusta, Smith, i, 44. 
| Indigo blue, synthesis of, i, 213, 
| Indol, formation of, from egg albumen, 
x, 149. 
Infusoria, endurance of heat by, ii, 219. 
circuit of generations, Hilgard, 
, 20, 88. 
| in re see Zoology. 
Instinct (?) in hermit crabs, Agassiz, x, 
290. 
Inuline, Prantl on, iv, 150. 
Iodides, molecular conditions of, Lea, 
vi, 378. 
Iodine, light emitted by the vapor of, iv, 
59. 
Todous chloride, x, 52. 
Iowa, coal, relative proportion of iron 
and sulphur in, iii, 34. 
eastern limit of Cretaceous in, W hite, 
v, 66. 
fossils from Devonian of, iv, 241. 
fucoids in coal measures of, ii, 58. 
geol. survey, report, i, 217, 304. 
thickness of rocks of, i, 218. 
Ireland, volanic history of, Hull, 
|  ticed, x, 302. 
Iridium compounds, Sadiler, ii, 338. 
| Iron, galvanic reduction of, v, 380. 
hydrocarbons from solution of, vii, 
52. 
in the blood, iv, 78. 
malleable, Davenport, iv, 270. 
ore, titanic in Wyoming, iv, 238. 
ores containing phosphoric acid, on, 
| Bogardus, viii, 334. 
| Irving, R. D., age of quartzites, schists, 
etc., of Sauk Co., Wis., iii, 93. 
age of metamorphic rocks, Wis., v, 
282. 
copper-bearing rocks of Lake Su- 
perior, viii, 46. 
Primordial and Canadian rocks of 
Wisconsin, ix, 440. 
Islands, Midway, of N. Pacific, ii, 380. 
'Isomorphism, molecular weight and 
physiological action, connection be- 
tween, Blake, vii, 193, 530. 
Isothermals of sun, Mayer, x, 50. 
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Jackson, C. L., methyl and benzyl com- 
compounds containing selenium, x, 
139. 

new base obtained in anilin manu- 
facture, x, 296. 

| Jackson, C. T., analysis of meteoric 

iron, iv, 495. 
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Jacobi, galvanic reduction of iron, v, | Kent, results of dredging of yacht ‘ Nor- 


James, U. P., new species of fossil | 
from Lower Silurian, iii, 26. 
catalogue of fossils, noticed, ix, 471. | 
Jamin, distribution of magnetism in soft 
iron, vii, 418. 
magnets formed of iron filings, x, 
381. 
Janowsky, hydrogen arsenide, vii, 139. 
Janssen, eclipse of Dec. 1871, iii, 226. 
Japan, Deutsche Gesellschaft, vi, 237. 
Jenney, W. P., geology of Texas, vii, 
25. 
Jeremejew, P. v., occurrence of diamonds 
in Xanthophyllite, iii, 57. 
Jevons, W.S., Principles of Science, no- 
noticed, vii, 529. 
Johnson, M., transmutation of form in 
certain protozoa, ii, 151. 
Johnson, S. W., chemical notices, 
135. 
use of potassium dichromate in 
ultimate organic analysis, vii, 465. 
Johnson, W. W., solar halo, iii, 439. 
Jolly, P., expansion of gases, vii, 591. 
Jones, F., chemical text book, noticed, 
v, 322. 
Jones, M., observations in the Bermudas, 
iv, 414. 
Jones, T. R., work on ostracoids, no- 
ticed, vii, 237. 
Joulin, M. L., frictional electricity, viii, 
139. 
Joussett, phosphorescence of the eggs of 
the glow worm, iii. 73. 
Jungfleisch, transformation of right tar- 
taric acid into racemic, v. 134. 
synthesis of right and left tartaric 
acid, vi, 54. 
Jupiter and its satellites, Maria Mitchell, 
i, 393, v, 454. 
color of bands of, iv, 327. 


K 
Kansas, Acad. Sci. of, ii, 475, iii, 319. 
drift in, viii, 466. 
footprints in coal measures of, vi, 
228. 
vertebrate fossils, i. 472, iii, 56, 65, 
241. 301, 360, 374, iv, 406, v, 74, 161, 
229, x, 403. 
Katahdin, height of, ix, 238. 
Kau-sun, iv. 151. 
Kekulé and Franchimont, triphenylme- 
thane, v, 135. 
and Rinne, allyl compounds, vii, 54. 
Kenngott, sterlingite and roepperite, iv, 
146. 


Kennon, B., meteor at Alexandria, ii, 
474. 


ma,” ii, 385. 
Kent’s cavern, literature of, i, 220. 
Kentucky, bolides in, x, 203. 
cave-dwellings in, ix, 480. 
fossils from Falls of Ohio, iv, 72. 
geol. survey of, vi, 228. 
life in Mammoth Cave, iv, 149, ix, 
409. 
meteor in, v, 318. 
Trichomanes radicans in, vii, 65. 

Kestner, S., sulphuric oxide in gaseous 
products of combustion of pyrite, x, 
215. 

Ketones, fixing constitutions of acids 
and alcohols by oxidation of their, iv, 
61. 

formation and decomposition of, vi, 
53. 

Keutgen, C., Jr., temperature and rain- 
fall for July at Staten I., iv, 248. 

Kiddle, H., Astronomy, noticed, i, 233. 

Kilauea and Mauna Loa, Coan, ii. 454. 

Killebrew and Safford, resources of Ten- 
nessee, noticed, ix, 237. 

Kinahan, G. C., microscopical structure 
of rocks, noticed, x, 390. 

King, C., glaciers of Pacific slope, i, 157. 

King, W., Eozoon Canadense, i, 68, 138. 

ophite of Skye, ii, 211. 

Kingzett, ozone not produced by oxida- 

tion of essential oils, viii, 310. 
calcium hypochlorite from bleach- 
ing powder, x, 216. 

Kirkwood, D., mass of asteroids between 

Mars and Jupiter, i, 71. 

sun-spot of 1843, i, 275. 

testimony of spectroscope on the 
nebular hypothesis, ii, 155. 

mean motions of Jupiter, Saturn, 
Uranus, and Neptune, iii, 208. 

meteors of April 30th, May Ist, iv, 
52, 504. 

certain relations between the mean 
motions of the perihelia of the four 
outer planets, iv, 225, 32'7. 

meteors of Nov. 14, vi, 392. 

comets and meteors, noticed, vi, 398. 

Klein, mineralogical contributions, no- 
ticed, x, 61. 

wiserine is octahedrite, x, 391. 

Kloos, J. H., Cretaceous basin in the Sauk 
Valley, Minn., iii, 17. 

Knop, antiseptic action of salicylic acid, 
ix, 214, 

Knox, M. V. B., drift in Kansas, viii, 
466. 

Kobell, F. v., Mineralogy, noticed, iii, 80. 

Tables for determining minerals, no- 
ticed, v, 478. 
kjerulfine, vii, 238. 
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Kobell, F. v., tschermakite, a new feld- 
spar, vii, 239. 
Koch, on contemporaneity of man and 
mastodon, ix, 335, 398, x, 32. 
Kenig, G. A., boiler incrustation from 
New Jersey, v, 229. 
Keber, G. W., Schwendener’s theory of 
lichens, x, 65. 
Kohlrausch, expansion of hard rubber, 
viii, 384. 
Koxkscharow, mineralogical work, no- 
ticed, v, 140. 
Kolbe, preparation of salicylic acid, viii, | 
383. | 
salicylic acid identical with benzoic, | 
x, 377. 
Kolliker, A.. Pennatulide, not., iii, 157. | 
Kénig, R., manometric flames, iv, 481. 
Koninck and Davreux, damouritic schist, | 
iv, 238. 
Kopfer, action of dilute mineral acids on 
bleaching powder, x, 471. | 
| 
| 


Kopp, £., brazilin and resorcin, vii, 54. 
Kowalevsky, A., notice of papers on | 
embryology by, viii, 470. 
Krauss, antimony blue, viii, 132. 
Kreuster, influence of light on cane- 
sugar, ix, 306. 
Krok, new salts of roseo-cobalt and luteo- | 
cobalt, iii, 300. | 
Kuhnemann, sugar in malted grain, ix, | 
463. 
Kundt and Warburg, friction of rarefied | 
gases, x, 218. 
conductibility of heat by gases,x,219. 
Kyanitic mica schist, Martin, iv, 23. 


L 


Lactic acid of the allyl series, viii, 134. 
acids, isomerism of, vi, 453. 
Ladenburg, synthesis of tyrosin, vi, 55. 
Lakes, Great, survey of, ii, 75, iii, 321. 
fluctuations in, viii, 80. 
Lalande and Prudhomme, theory of con- 
tinuous chlorine process, vi, 379. 
Landenburg, triethylmethane, v, 135. 
Landolet, test for phenol, iii, 371. 
method of determining molecular 
weights from the vapor volume, v, 65. 
Langley, S. P., theft from Allegheny 
Observatory, iv, 327. 
Allegheny system of electric time 
signals, iv, 377. 
structure of solar photosphere, vii, 87. 
solar structure, ix, 192. 
the solar atmosphere, x, 489. 
Language, life and growth of, Whitney, 
noticed, x, 77. 
Lantern, new attachment for, ii, 71, 153. 
Lapham, I. A., Wis. meteorite, iii, 69. 
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Lasaulx, A.v,on earthquake, not., viii,392. 
Elemente der Petrographie, x, 390. 

Lartet, Reliquize Aquitanicee, noticed, vi, 

384, ix, 73, x, 233. 
Lawson, G., Ranunculaceze of Canada, 
noticed, i, 148. 
Lea, I., Rectification of Conrad’s Synop- 
sis of the Naiades, noticed, iv, 77. 
on Unios, noticed, vii, 607, ix, 73. 
Lea, M. C., method of estimating ethylic 
alcohol when present in methylic al- 
cohol, iii, 365. 
a combination of silver chloride with 
mercuric iodide, vii, 34. 
color and reduction by light, vii, 200. 
ix, 355. 
laboratory notes, vii, 376. 
action of light on silver bromide, vii, 
483. 
hydrocyanic acid, ix, 121. 
action of light on silver iodide and 
bromide, ix, 269. 
explosive properties of methyl ni- 
trate, x, 22. 
Lead, Sadtler, vii, 184. 
determination of, as peroxide, May, 
vi, 255. 
Le Conte, J., binocular vision, i, 33, ii, 1, 
315, 417, ix, 159. 
theory of formation of the great 
features of the earth’s surface, iv, 345, 
460, note, v, 156. 
ancient glaciers of the Sierras, v, 
325, x, 126. 
formation of the earth-surface, reply 
to Hunt, v, 448. 
great lava-flood of the west and on 
Cascade Mountains, vii, 167, 259. 
LeConte, J. L., address before American 
Association, x, 241. 
Lee, R. H., atomic weights of nickel and 
cobalt, ii, 44. 
Leeds, A. R., aventurine orthoclase, iv, 
433. 
contributions to mineralogy, vi, 22. 
dissociation of certain compounds at 
very low temperatures, vii, 197. 
magnesia-iron tremolite, ix, 229. 
asphaltic coal from Huron shale, 
Ohio, x, 303. 
LeFroy, J. H., on analyses of soil from 
Bermuda, noticed, vi, 473. 

Leidy,J., Mastodon and other fossils, i, 63. 
new fossil mammals, i, 145. , 
new vertebrate fossils, i, 221. 
fossil vertebrates of Wyoming, ii, 

372. 
fossil vertebrates from the Niobrara 
and Upper Missouri, iv, 142. 
extinct mammals from Wyoming, iv, 
142, 239. 
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Leidy, J., fossil Vertebrata from Miocene | Light, velocity of, vi, 52, ix, 218. 
of Virginia, v, 311. Lightning, death by, vi, 157. 
enemies of Difflugia, revivification | duration of flashes of, Rood, i, 15, v, 
of rotifer, viii, 223. | 163. 


new rhizopods, viii, 224. images produced by, x, 317. 
rhizopods, ix, 70. rods, construction of, Henry, ii, 344. 
how Amceba swallows its food, ix, spectrum of, Holden, iv, 474. 
155. Lignites, calorific value of, Raymond, vi, 
motive power of diatoms, ix, 156. | 220. 
parasitic worms, ix, 478. | Lime, Sadéler, vii, 182. 
Leipoldt, G., mean height of Europe, ix, | Linnean Society, viii, 397. 
482. Journal, noticed, ix, 67. 
Lens, The, noticed, iii, 240. Linnemann, improvement in the method 
Leonard, N. R., Iowa County meteor, x, of fractional distillation, iii, 214. 
357. Lion and tiger, strength of, x, 402. 
Lesley, J. P., progressive debituminiza- | Liquid surfaces, vibration of, vii, 589. 
tion of American coal beds, ii, 366, Liquids, effect of electricity on, x, 56. 
geol. report, noticed, ix, 225. height to which they may be heaped 
coal beds in subcarboniferous of| above edge of vessel, Mendenhall, v, 
Pennsylvania, x, 153. 129. 
Lesquereux, L., Ulinois coal plants, i, 383, | Little, G., Geol. Rep. Georgia, x, 60. 
465. Lockyer, J. N., solar eclipse of Dec., 
botanical report, noticed, iv, 494. 1870, i, 224, ii, 225. 
age of beds in Wyoming referred to | Dec., 1871, iii, 226. 
Tertiary or Cretaceous, v, 308. spectrum of sun, noticed, v, 236. 
Sphagnum as a peat-maker, vi, 383. | contributions to solar physics, not., 
age of Rocky Mt. Lignitic, vi, 441,| vii, 162. 
vii, 546. maps of solar spectrum, noticed, ix, 
formation of lignite beds, vii, 29. i. 
land plants in the L. Silurian, vii, 31. | elements in the sun, ix, 429. 
note on Heer’s Fossil Flora, vii, 597. | Loew, O., wheelerite, a fossil resin, vii, 
Cretaceous flora, not., ix, 227,402. | 571. 


Letts, new modes of forming amides and | Logarithms, Bruhns, manual of, i, 310. 
nitriles, v, 132. erratum in Sang’s, v, 406. 

Leucic acid, synthesis of, ix, 140. | Long Island, Cretaceous of, Dana, vi, 

Leucin in vetch, viii, 134. 305. 

Liais, E., zodiacal light, iii, 390. | Sound in the Quaternary, Dana, x, 

Lick, J., gift of to Cal., Acad. Sci., v,321.| 280. 


gift of observatory, vi, 473. | Longitude, corrected results across N. 
Liebermann, coloring matter of cochineal,| America, iii, 397. 

iii, 141. | determination across the continent, 
coerulignone, v, 298. Dean, ii, 441. 
constitution of emodin, x, 378. | Loomis, E., recent auroras in U. S., iii, 
chrysophanic acid, x, 473. | 389. 

Life in heated waters, ii, 219. instances of low temperature at New 
Light, action on chlorine and bromine, iii,} Haven, v, 238. 

215. comparison of range of magnetic 
at bottom of the ocean, iii, 238. | declination and number of auroras 
action on silver bromide, Lea, vii, | with extent of spots on sun, v, 245. 

483, ix, 269. | results from examination of U. S. 
changes of, from motion of lumi- | weather maps, viii, 1, ix, 1, x, 1. 

nous source or observer, x, 151. | Loomis, F. E., direction, etc., of wind, ii, 
influence of color upon reduction by,} 231. 

Lea, vii, 200, ix, 355. ; | Lory, C., on structure of the Alps, not., 
polarization of, vii, 102, ix, 55. | _ vii, 595. 
polarization of zodiacal, Wright, vii, | Lossen, structural formula of hydroxyla- 

451. | mine, ix, 394. 
relative intensity of constituent rays, | Loughridge, R. H., soil ingredients in 

vii, 228. | sediments from silt analysis, vii, 17. 
sensitiveness to, of silver salts, ii, | strength of acid and time of diges- 


457. | tion in extraction of soils, vii, 20. 
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Louisiana, botany of, ii, 374. 
geology of, report, i, 473, iv, 136. 
Mississippi Delta, i, 238, 356, 
425 


report of State University, noticed, 
iv, 136. 

Lovering, J., mathematical and philo- 
sophical state of physical sciences, 
viii, 297. 

vibration of air in organ pipes, ix, 
219. 

Lovet, spectroscope with fluorescent eye- 
piece, viii, 64. 

Lowery, W., Melde’s experiment, vii, 493. 

Lubbock, J., Flowers in relation to In- 
sects, noticed, ix, 324. 

work on insects, noticed, vii, 444. 

Ludlow, W., Report on Black Hills of 
Dakota, noticed, x, 385. 

Iwow, tetramethylformine, i, 131. 

Luther, R., new planet, iii, 392. 

Liitken, C., review of Lyman’s Supple- 
ment to Ophiuride and Astrophytide, 
iii, 224, 381. 


Iuynes, V. de, sudden cooling of melted | 


glass, vi, 232. 
Lyceum Nat. Hist., N. Y., Annals, no- 
ticed, iii, 398, iv, 237. 
change in name of, ix, 484. 
Lyell, Sir Charles, x, 269. 
Antiquity of Man, noticed, vi, 315. 
Lyman, B. §., geol. report noticed, viii, 
221 


topography of the Punjab oil region, 
noticed, iii, 392. 
Iyman, C. S, August meteors, iv. 
244. 


Venus as a luminous ring, ix, 47. 
Iyman, T., Supplement to Ophiuridz 
and Astrophytide, noticed, iii, 157, 
224, 381. 
Ophiuride and Astrophytids, no- 
ticed, vii, 445, ix, 480. 


Macfarlane, J., Coal-regions of America, 
noticed, vi, 64. 

McGill University, Logan chair of geol- 
ogy in, iii, 398. 

MacGregor, J., Rob Roy on the Jordan, 
ete., noticed, i, 152. 

Mach, maximum density of water, vii, 
593. 

Maclean, G., human body luminous by 
phosphurretted hydrogen, x, 298. 

— J. P., eclipse of Dec., 1871, iii, 

10. 

Madagascar, ii, 472. 

Magnesia, separation from potash and 
soda, ii, 363. 

Magnesium, estimation of as pyrophos- 
phate, Gibbs, v, 114. 
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Magnetic declination, connected with 
aurora of Oct. 1870, i, 77. 
cycle of vii, 448. 
observations on, Broun, noticed, 
x, 73. 
secular changes of, Schott, ix, 25. 
observatory in China, viii, 159. 
proof-plane, note on, Rowland, x, 14. 
spectra, Mayer, i, 263. 

Magnetipolar native platinum, artificial 
imitation of, Daubrée, x, 225. 

Magnetism, Bouty, ix, 396. 

distribution of, Rowland, x, 325, 451. 

in soft iron, vii, 418; Burnham, 

viii, 202; Sears, viii, 21. 

freeing magnetic bar from influence 
of earth’s, Trowbridge, vii, 490. 
’ effect of, on electric discharge in 
rarefied gases, viii, 138. 

maximum of, and magnetic perme- 
ability of iron, steel and nickel, Row- 
land, vi, 416. 

new source of, x, 152. 

terrestrial, a measure of the sun’s 
rate of motion, iii, 481. 

treatise on terrestrial, noticed, iii, 
79. 

Magnetization, effects of, in changing the 
dimensions of iron, steel, and bismuth 
bars, etc., Mayer, v, 170, vi, 81. 

velocity of, x, 221. 

Magneto-electric engine, induced cur- 
rents in, Morse, ix, 386. 

Magnetometer indications on Sept. 7, 
1871, Young, iii, 69. 

Magnets, action of, on Geissler tubes, x, 
56. 


electro-demagnetization of, Willson, 
iii, 346. 
formed of iron filings, x, 381. 
Mailly, E., astronomical work noticed, 
vii, 164. 
Maine, changes of level on coast, ix, 316. 
glacial action on Mt. Katahdin, iii, 
27. 
Katahdin, height of, ix, 238. 
meteoric stone of Searsmont, ii, 
133, 200. 
Malic acid, dextro-rotatory, synthesis of, 
x, 293. 
Mallett, E. J., Middle Park coal, ix, 146. 
Mallet, J. W., meteoric iron from Vir- 
ginia, ii, 10. 
native sulphuric acid, iv, 418. 
fichtelite in recent pine, iv, 419. 
on limonite, ix, 460. 
gases accompanying meteorites, x, 


Mallet, R., voleanic energy, iv, 409, vi, 
398, vii, 145, viii, 140. 
origin of heat of volcanoes, etc., v, 
140, 219. 


| 
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Mallet, R., history of certain recent views 
in dynamical geology, v, 302. 
change of volume by fusion, viii, 212. 
mechanism of Stromboli, viii, 200. 
structure of basalt, ix, 206. 
addition to paper on “ volcanic ener- 
gy,” noticed, x, 240. 
temperature attainable by rock 
crushing, x, 240, 256. 

Malonic acid, synthesis of, x, 378. 

Maltose, ix, 140. 

Maly, sarcolactic acid, ix, 214. 

Man and mastodon, Koch on contempo- 
raneity of, Dana, ix, 335, 398; An- 
drews, x, 32. 

fossil, of Mentone, iv, 244. 
of the Quaternary, Hvans, x, 229. 
recent origin of, Southhall, x, 77 

Manatee, foetal, Wilder, x, 105. 

Mann, Catalogue of Plants, noticed, iii, 
381. 

Mann, Linn-Base decimal system, ii, 390. 

Maquenne, emissive power of leaves, x, 
220. 

Marey, physiology of flight, vii, 419. 

Animal Mechanics, noticed, ix, 156. 

Marianini, electrical phenomena, viii, 
387. 

Marsh, O. C., Expeditions to the Rocky 
Mts., i, 142, ii, 80, 228, iii, 146, v, 71, 
vii, 62, ix, 62. 

geology of Uintah Mts., i, 191. 

fossil forest in California, i, 266. 

new fossil serpents, i, 322. 

new fossil reptiles, i, 447. 

gigantic pterodactyl, i, 472. 

new Tertiary mammals, ii, 35, 120, 
iv, 122, 202, v, 407, 485, vii, 247, 531, 
ix, 239, 

discovery of fossil bird, iii, 56. 

descriptions of Pterosauria, iii, 241, 
374. 

dermal scutes of Mosasauroid rep- 
tiles, iii, 290. 


new species of Hadrosaurus, iii, 301. | 


description of Hesperornis, and noti- 


| 
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ces of other Cretaceous birds, iii, 360. 
693. 


structure of skull and limbs in 
Mosasauroid reptiles, iii, 448. 
note on Rhinosaurus, iv, 147. 


| 
| luminous source or of observer, x, 151. 


[82] 


Marsh, O. C., new genus of Carnivores, 

iv, 406. 

new reptile from the Cretaceous, iv, 
406. 

new species of Ichthyornis, v, 74. 

gigantic fossil mammals of the order 
Dinocerata, v, 117. 

new sub-class of fossil birds (Odon- 
tornithes), v, 161. 

birds from Cretaceous of N. Amer- 
ica, v, 229. 

dates of some of Prof. Cope’s recent 
papers, v, 235. 

additional observations on Dino- 
cerata, v, 293, 310, vi, 300. 

structure and affinities of the Bron- 
totheridz, vii, 81. 

new equine mammals from the Ter- 
tiary, vii, 247. 

brain in Tertiary mammals, viii, 66. 

ancient lake-basins of the Rocky 
Mt. region, ix, 49. 

new order of Eocene mammals, ix, 
221. 

Reindeers in Southern N. England, 
x, 354. 

Odontornithes, or birds with teeth, 
x, 403. 

Martin, D. S., earthquake of Dec. 1874, 

x, 191. 
kyanitic mica schist and granular 
limestone of New York Island, iv, 
237, 238, 
Martin, E. S., meteor in N.Carolina,ii,227. 
suggested improvment in star maps, 
iii, 68. 

Martin, J. H., Manual of microscopic 
mounting, noticed, v, 80. 

Martius, Flora Brasiliensis, i, 475, ii, 
460, iv, 151, 421, vi, 75, vii, 66, ix, 
66, x, 237. 

Marvine, A. R., petroleum in San Do- 
mingo, iv, 158. 

Gold Hill mining region, viii, 29. 

Mascart, refraction and dispersion of 
gases, vii, 591. 

refraction of compressed water, vii, 


changes in light due to motion of 


new Tertiary and Post-Tertiary | Maskelyne, mineral constituents of me- 


birds, iv, 256. 


descriptions of new Tertiary rep- | 


tiles, part I, iv, 298. 
Tinoceras anceps, iv, 322, 504. 
new species of Tinoceras, iv, 323. 


remarkable fossil mammals, iv, 343. | 
new and remarkable fossil bird, iv, | 


344, 
Quadrumana in the Eocene of Wy- 
oming, iv, 405. 


teorites, i, 145. 
silica from a meteorite, vii, 149. 
| Mason, J. W., work on East India crus- 
| taceans. noticed, iii, 388. 
| Massachusetts, climate of Boston, iii, 395. 
geology of Eastern, x. 235. 
Sankoty Head, x, 364. 
Taconic Mountains, vi, 268. 
| lead in Newburyport, ix, 229. 
mastodon in, iii, 146. 
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Massachusetts, proposed re-survey of, vii, 
449. 
Health report of, noticed, vii, 605. 
Bernardston Helderberg rocks, vi, 
339. 
quartzite, limestone, etc., G. Bar- 
rington, Dana, iv, 362, 450, v, 47, 84, 
vi, 257. 
staurolite in, vi, 269, 348. 
Mt. Washington in Berkshire, vi, 
265. 
see New England. 
Masters, M. T., Botany for Beginners, 
noticed, iv, 75. 
Mastodon and other fossils, Leidy, i, 63. 
of Otisville, ix, 483. 
remains in New York, ii, 58. 
Koch and the Missouri, ix, 335, 398, 
x, 32. 
Materialien zur Mineralogie Russlands, 
v. Kokscharow, noticed, x, 481. 
Mathews, W., Canon Moseley’s views 
upon glacier-motion. iii, 99. 
Matthew, surface geology of N. Bruns- 
wick. ii, 371. 
Mauritius, tortoises of. vii, 403. 
Maximowicz, C. L, Synopsis Lespedezee, 
noticed. vii, 153. 
Diagnoses Plantarum Japoniz, no- 
ticed, viii, 70. 
Maxwell, J. C., Treatise on Electricity 
and magnetism, noticed, vi, 55. 
double refraction of viscous fluid in 
motion, viii, 63. 
May, W. C., determination of lead as per- 
oxide, vi, 255. 
Mayer, A. M., electro-tonic state, i, 17. 
magnetic declination during aurora 
of October, 1870, i, 77. 
magnetic spectra, i, 263. 
acoustical experiments, iii, 267. 
new lantern-galvanometer, iii, 414. 
method of tracing a wave of con- 
ducted heat, iv, 37. 
on Radau’s paper on influence of mo- 
tion of translation of a sounding body 
on pitch of the sound, iv, 198. 
erratum of the errata, iv, 264. 
measuring phases of vibration in air 
surrounding a sounding body, etc., iv, 
387, 504. 
method of measuring wave-lengths 
and velocities of sound in gases, and 
on an acoustic pyrometer, iv, 425. 
determination of the relative inten- 
sities of sounds, ete., v, 44, 123. 
effects of magnetization in changing 
the dimensions of iron, steel and bis- 
muth bars, etc, v, 170, vi, 81. 
device for projecting deflections of 
galvanometer, v, 270. 
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Mayer, A. M.,, researches in acoustics, viii, 

18, 170, 241, 362. 

method of investigating composite 
nature of electric discharge, viii, 436. 

Young’s discovery of his theory of 
colors, ix, 251. 

pitch of a sound and its residual 
sensation, ix, 267. 

method of obtaining thermographs 
of isothermal lines of solar dise, x, 50. 

Earth a great magnet, not., v, 157. 

Meek, F. B., new species of Trimerella, i, 

305. 

Carboniferous fossils of W. Viriginia, 
ii, 211. 

new Silurian crinoids. ete.. ii, 295. 

supplementary note on Lichenocri- 
nus, iii, 15. 

new Star-fishes and crinoid from the 
Cincinnati group, iii, 257. 

new species of fossils from the Cin- 
cinnati group, iii, 423. 

Silurian fossils from Ohio, iv, 274. 

Cretaceous age of Rocky Mt. coal, 
iv, 489. 

Cretaceous in Utah, v, 310. 

Spergen Hill fossils from Idaho, v, 

3. 


notes on fossils figured in the IIl. 
geol. rep., vii, 189, 369, 445, 484, 530, 
580. 

Euchondria, new genus, vii, 445. 

age of Lignite of Rocky Mts., viii, 

59. 


Melde’s experiment. Lowery, vii, 493. 
Meldrum. C., cyclones, rainfall and sun- 
spots, vi, 457. 
Mellichamp, J. F., on Sarracenia, vii, 660. 
Melsens, activity of chlorine in the dark, 
vi, 53 
condensation of gases and liquids by 
wood-charcoal, etc., vii, 56 
Mendenhall, T. C., time occupied in com- 
municating impressions to the senso- 
rium, ii, 156. 
determination of the height to which 
liquids may be heaped above the edge 
of a vessel, v, 129. 
Mentone, fossil man of, vi, 228. 
Mercadier, laws of tuning forks, ix, 54. 
Mercurial colloids, ii, 202. 
Mercuric sulphide, amorphous,occurrence 
in nature, Moore, iii, 36. 
Mercury, school ship, cruise of, iii, 396. 
Metallic elements, relations between ato- 
mic weight, specific gravity. and hard- 
* ness, vi, 457. 
Metamorphism, Dana, vi, 13. 
and pseudomorphism, Dana, x, 298. 
Meteor, June 14, 1871, Thurston, ii, 63. 
double, of Feb. 14, 1873, v, 318. 
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Meteor, at Alexandria, ii, 474. 


in Kentucky, v, 318. 
in Mexico, iii, 235. 
in Minnesota, i, 308. 
Newfoundland, vi, 154. 
Wilmington, N. C., ii, 227. 
Meteors, April 30th—May lst, Kirkwood, 
iv, 52. 
and Biela’s comet, Newton, v, 317. 
as observed in Italy, Denza, v, 126. 
August, Lyman, iv, 244. 
in Europe, v, 150. 
of August 10-11th, ii, 22’. 
of Nov. 13th-14th, 1870, i, 30. 
of November. 1871, ii, 470. 
of Nov. 24-27, 1872, Newton, v, 53. 
of Nov. 14, vi, 392. 
of Nov. 27th, 1872, at Teneriffe, vi, 
152. 
telescopic observations of, v, 481. 
Meteoric collection of C. U. Shepard, iii, 
236. 
iron, iii, 71. 
analysis of, Jackson, iv, 495. 
California, iii, 438, vi, 18. 
gases from, Wright, ix, 294, 
459, Mallett, x, 206. 
geographical position of masses 
in Mexico, ii, 335. 
of Howard Co., Ind , molecular 
structure of, and on solid protochloride 
of iron in, Smith, vii, 391. 
Missouri, x, 401. 
Peru, viii, 398. 
Virginia, Mallet, ii, 10. 
in Saxony, vi, 237. 
Victoria, Smith, v, 107. 
Meteorite, Greenland, iii, 388. 
Dickson County, Tenn., Smith, x, 
349. 
Ibbenbiihren, iv, 78. 
Indiana, Cox, v. 155. 
of Lancé, x, 74. 
of Nash County, N. C., Smith, x, 
147. 
San Gregorio, ii, 335. 
Searsmont, ii, 133, 200. 
silica from, vii, 149. 
the Wisconsin, Lapham, iii, 69. 
Meteorites, viii, 399. 
gases from, Wright, ix, 294, 459, x, 
44; Mallet, x, 206. 
in Kentucky, Smith, x, 203. 
mineral constituents of, Maskelyne, 
i, 145. vii, 149. 
of India, iv, 78. 
of La Concepcion and San Gregorio, 
Orgindi, iii. 207. 
of Ohio, i, 308. 
Meteoroids and aérolites, origin of. v, 482. 
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in Iowa, 1x, 407, Leonard, x, 357. | 
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| Meteorological observations of U. S. 


Naval Observatory for 1867, i, 71. 
on Mt. Washington, i, 149. 
Observatory of N. Y., rep. noticed, 
vi, 473. 
Society, American, vii,164. 
Scottish, Journal of, noticed, x, 
398. 
Meteorology, American, viii, 399. 
Argentine, x, 319. 
Buchan’s text book, noticed. ii, 314. 
of Havana, noticed, viii, 401. 
of Staten I., Keutgen, Jr., iv, 248. 
Signal Service Monthly, vii. 76. 
Method of least squares, Abbe, i, 411. 
Methy] alcohol, action of ammonium 
chloride on, x, 53. 
aldehyde and formate, ix, 462. 
synthesis of, ix. 139. 
and benzyl compounds containing 
selenium. Jackson. x, 139. 
nitrate, explosiveness of, ix, 391; 
Lea, x, 22. 
Metric system, Barnard’s address on, no- 
ticed. iii, 482. 
Meusel, effect of heat on some iodides, i, 
131. 
Mexican Soc. Nat. Hist., publication, no- 
ticed, vii, 74. 
Mexie», new ferns from, Eaton, vii, 64. 
Mesozoic in, x, 386. 
opal from, vi, 466. 
Meyer, Betaine of the phosphorus series, 
iii, 142. 
and Lecco, constitution of ammo- 
nium compounds, ix, 462, x, 292. 
and Locher, hydroxylamine, ix, 465. 
and Stiiber, nitro compounds of the 
fatty series, iv, 131. 
Meyer, H. A., and others, report on the 
North Sea, noticed, ix, 479. 

Meyer, Victor, aromatic acids, i, 133. 
constitution of camphor, i, 134. 
Michaelis and Ananoff, phosphenylous 

acid, ix, 213. 
and Schifferdecker, sulphurous chlo- 
ride, vi, 451. 
sulphur oxytetrachloride, vi, 452. 
and Wagner, sulphurous acid and 
sulphates, ix, 138. 
Micheli, M., researches in vegetable phys- 
iology, iv, 72. 
Onagraces, x, 237. 
Michigan, copper-bearing rocks of L. 
Superior, iii, 428. 
diagonal system in physical features 
of, vi. 36. 
geol. survey, i, 307, 385. 
Indian mounds in, Wyman, vii, 1. 
topography, climate and geology of, 
Winchell, noticed, x, 60. 
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Microscope, goniometer eye-piece for, ii, 
408. 
life slide, iv, 323. 
nomenclature of objectives, Wood- 
ward, iii, 406. 
Microscopic researches, Woodward, i, 
345, 347. 
Microscopy and the Amer. Naturalist, iii, 
156. 
Midway Is. in North Pacific, ii, 380. 
Miers, Contributions to Botany, noticed, 
iii, 147. 
on Lecythidacez, noticed, ix, 473. 
Miescher, protamine, new base from sper- 
matozoids of salmon. viii, 135. 
Miller, 8. A., Journal, noticed, vii, 246. 
Anomalodonta, x, 235. 
Milligrade thermometric scale. x, 76. 
Milne-Edwards, A., period of extinction 
of ancient fauna of Rodriguez, x, 233. 
Mineralogical collection of Dr. Krantz, 
x, 240 
of Dr. Troost, viii, 319. 
notes on Utah, Cal. and Nev., Siili- 
man, iii, 195, vi, 126. 
papers of vy. Rath, i, 221. 
Mineralogische Mittheilungen, noticed, 
x, 391. 
Notizen, von Friedrich Hessenberg, 
i, 473, v, 314, x, 236. 
Mineralogy, Dana’s, noticed, iii, 375, vii, 
599, x, 60, 309. 
Naumann, noticed, ii, 232. 
of Utah, Blake, ii, 216. 
of Central Canada, noticed, ii, 390. 
contributions to, Leeds, vi, 22. 
Mineral constituents of meteorites, Mas- 
kelyne, i, 145, vii, 149. 
region of Lake Superior, vi, 224. 
silicates in fossils, Hunt, i, 379, ii, 57. 
species, contemporaneous formation 
of in thermal waters «at Bourbonne- 
les-Bains, x, 228, 391. 
Minerals, Schrauf’s atlas of crystalline 
forms of, i, 220. 
— on physical characters of, 
i, 473. 
thermo-electric properties of, 
Schrauf and Dana, viii, 255. 
_ _ at Tilly-Foster Iron Mine, N. Y., 
Breidenbaugh, vi, 207. 
MINERALS— 
Actinolite, vi, 211. 
AXgirite, x, 60. 
Albite, x, 480. 
Amphiboles, vi, 211. 
Andalusite, crystal, Z. S. Dana, iv,473. 
Anglesite, vi, 131. 
from Arizona, Brush, v, 421. 
Anorthite, Hawes, ix, 189. 
Antholite, vi, 25. 


MINERALS— 


Anthophyllite, ix, 229. 
Antillite, Shepard, iii, 236. 
Aragotite, Durand, vi, 67. 
Asmanite, vii, 149. 
Atacamite, viii, 69, x, 391. 
Atelite, x, 481. 
Bartholomite, iv, 236. 
Binnite, x, 236. 
Biotite, pseudomorphs after, viii, 449. 
Bismuthinite, vi, 127. 
Borate of lime, Oregon, Chase, v, 287. 
Borax, vi, 130. 
Brucite pseudomorphs, viii, 449, 453. 
Calcite, x, 236. 
pseudomorphs after, viii, 379. 
Chalcophanite, x, 391. 
Chladnite, v, 107. 
Chlorastrolite, x, 24. 
Chlorite, vi, 208. 
pseudomorphs, viii, 381, x, 17. 
in trap, Hawes, ix, 454. 
Chlorothionite, x, 481. 
Chondrodite, vi, 212, ix, 63, x, 89. 
pseudomorphs after, viii, 447, 
455, 456. 
Chromite, ii, 204, vi, 132, vii, 152. 
Chrysolite in Ossipyte, iii, 49. 
Chrysocolla, vi, 131. 
Corundum in N. Carolina, etc., iii, 
301, iv, 109, 175, vi, 180, 461. 
Cryptohalite, x, 481. 
Cryptomorphite ?, Chase, v, 287. 
from Nevada, iv, 146. 
Culsageeite, vii, 425. 
Damourite, iv, 238. 
Datolite, iv, 16, viii, 68, 434. 
Dawsonite, Harrington, ix, 64. 
Diabantite, Hawes, ix, 454. 
Diaphorite, i, 381. 
Diamond, large, v, 313. 
California, v, 384, vi, 133. 
in Xanthophyllite, Jeremejew, iii, 
57. 
Dolomite, vi, 213. 
pseudomorphs after, viii, 449, 
453, 456. 
Enargite, vi, 126. 
Enstatite, v, 107. 
pseudomorphs after, viii, 448. 
Fahlunite, in crinoid, ete., i, 378, 379. 
Fassaite. pseudomorphs, ix, 403. 
Feldspars, optical properties of, ix, 
322, x, 480, 508. 
Fichtelite, Mallet, iv, 419. 
Freieslebenite, i, 381. 
Gahnite, Brush, i, 28. 
Garnet, iv. 147, viii, 434, x, 17. 
Geyserite, vi, 66. 
Gold and silver alloy, native, ix, 229. 
Hallite, vii, 431, x, 309. 


| 
| 
| 


544 INDEX, VOLS. I—X. [86] 


MINERALS— | MINERALS— 
Hematite deposits, Prime, ix, 433. | Serpentine, vi, 209, 210, conversion of 
Hisingerite, iv, 72. argillaceous rock to, ix, 403, pseu- 
Hornblende, pseudomorphs after, viii, | domorphs, iii, 237, iv, 71, viii; 371, 

448, 447, ix, 403. 

Humite, x, 90. Staurolite, vi, 269; in Helderberg 
Hydrofluorite, x, 481. rocks, vi, 348. 
Idocrase, curious association of, viii, | Stibioferrite, vii, 152. 

434. Stirlingite, iv, 146. 

Indianaite, x, 306. Sulphur, product of the world, vi, 474. 
Tridosmine, vi, 132. Sulphuric acid, native, iv, 418. 
Jefferisite, vii, 422, x, 309. Tale, analysis, Adger, iv. 419. 
Kjerulfine, vii, 238. pseudomorphous, vi, 23. 
Labradorite, x, 61, 480. | Tellurium in Colorado, v, 386. 

rocks of Waterville, N. H., Z#. S. Tin in Queensland, Gregory, v, 137. 

Dana, iii, 48. wood, in Georgia, viii, 392. 
Lead in Newburyport, Mass., ix, Trautwinite, v, 313, vii, 152. 
229. | Tremolite, Leeds, ix, 229, 

Leucaugite, vi, 24. Tridymite, x, 303. 
Leucite, iv, 419. Trinkerite, ii, 160. 
Limonite, Mallet, ix, 460. | Tschermakite, vii, 239. 
Limonites, Lower Silurian, ix, 471. Ulexite, ii, 150, vi, 130. 
Livingstonite, viii, 145, ix, 64. Vermiculites, vii, 420, viii, 139, x, 309. 
Magnetite, vi, 132. Veszelyte, viii, 145. 

pseudomorphs, Dana, viii, 454. Warwickite, Smith, viii, 432. 
Mercuric sulphide, i, 380, iii, 36. Wernerite, vi, 26. 
Metacinnabar, Moore, iii, 42. | Wheelerite, fossil resin, Loew, vii, 571. 
Metacinnabarite, Durand, vi, 67. | Winkworthite, ii, 150. 
Mica, vi, 207. Wiserine is Cctahedrite, x, 391. 
Microcline, x, 480. Wulfenite, vi, 12%. 
Moonstone from Penn., vi, 25. | Xenotime, x, 236, 391. 
Monticellite, pseudomorphs after, ix, Zeunerite, iv, 146. 

403. Zinc, crystals of, Sharples, vii, 223. 
Novaculite, Wait, vii, 520. red oxide of, N. J., Hayes, iv, 191. 
Nickeliferous sand from Frazer River, Zonochlorite, Hawes, x, 24. 

Blake, vii, 238. Mining Engineers, Transactions of In- 
Octahedrite, x, 391. stitute of, noticed, vii, 449, ix, 330. 
Oligoclase, iv, 146, vii, 579, x, 480. Statistics, Raymond, noticed, i, 232, 
Opal from Mexico, vi, 466. vi, 146, 2277, vii, 439, x, 392. 
Orpiment, vi, 128. Minnesota Academy, Bulletin, vii, 608. 
Orthoclase, x, 480. coal in Cretaceous of, viii, 67. 

aventurine, Leeds, iv, 433. Cretaceous, Sauk Valley, iii, 17. 
Pealite, Endlich, vi, 66. lignite, Winchell, x, 30°. 
Pelhamite, x, 309. Geol. Report, v, 313, vii, 597, x, 306. 
Phosgenite, x, 391. meteor in, i, 308. 

Pickeringite from Missouri, vii, 520. valley of the Minnesota Riv., ix, 313. 
Pitchblende in Colorado, v, 386. Minot, J. J., spark-adjuster for Holtz 
Platinum, vi, 132. machine, vii, 494. 

Priceite, Silliman, vi, 126, 128. Mississippi delta, Hilgard, i, 238, 356, 
Pseudocotunnite, x, 481. 425. 

Pyrite, x, 215. Mississippi, silt analysis of soils, Hilgard, 
Pyrosclerite, hydrous unisilicate ap-| vii, 9. 

proaching, vi, 22. Missouri, artesian boring at St. Louis, 
Pyroxene, Hawes, ix, 187. ix, 61. 

Pyrrhotite pseudomorphs, Dana, viii, | Entomological Rept., viii, 322, x, 69. 

456. Geol. Rept., vii, 61, 237, ix, 63, 148. 
Quartz, x, 476 height of St. Louis directrix, ix, 309, 
Ralstonite, ii, 30. x, 75. 

Reepperite, iv, 146. lead and zinc of, x, 300. 
Rosanite, iv, 236. Mastodon, Koch and the, ix, 335, 
Salt, efflorescent, iv, 242. 398, x, 32. 
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Missouri, meteoric iron in, x, 401. 
pickeringite from, vii, 520. 
Mitchell, Maria, Jupiter and its satellites, 
i, 393, v, 454. 
Mivart, G., Genesis of Species, noticed, 
i, 391. 

Man and Apes, noticed, vii, 444. 
Common Frog, noticed, ix, 156. 
Mixter, S. J., effect of flame on electric 

spark, ix, 54. 
Mizter, W. G., estimation of sulphur in 
coal and organic compounds. iv, 90. 
specific heats of zirconium, silicon, 
and boron, vii, 506. 
Moffat, T., sun-spots and atmospheric 
ozone, viii, 477. 
Mohr, establishment in Ohio, i, 392. 
Mojsvar, KE. M. v., Gebirge um Hall- 
statt, noticed, viii, 68. 
Molecular heat of similar compounds, 
Clarke, viii, 340. 
Montana, corundum from, vi, 180. 
maps of geyser basins, viii, 146. 
Moon, change of objects on, iv. 326. 
Moon, R., measure of work in the theory 
of energy, noticed, vi, 301, 460. 
Moore, G. £., native mercuric sulphide, 
i, 380, iii, 36. 
electrolysis of the substituted deriva- 
tives of acetic acid, iii, 177. 
chalcophanite, a new mineral, x, 391. 
Moore, W. D., footprints in Carbonifer- 
ous of Pennsylvania, v, 292. 
Moorman, J. J., work on Mineral Springs, 
noticed, vi, 320. 
Morey, C. A., phonautograph, viii, 130. 
Morgan, paraffins of Pennsylvania petro- 
leum, x, 52. 
Morley, E. W., apparatus for rapid filtra- 
tion, vi, 214. 
Morse, E. S., reply to Dall, i, 136. 
early stages of Terebratulina sep- 
tentrionalis, ii, 305. 
oviducts and embryology of Tere- 
bratulina, iv, 262, noticed, vii, 161. 
systematic position of Brachiopoda, 
noticed, vii, 154. 
first book of Zodlogy, not., x, 396. 
Morse, W. F., induced currents in mag- 
neto-electric engine, ix, 386. 
Morton, H., color of fluorescent solutions, 
ii, 154, 198, 355. 
American eclipse expedition, iii, 391. 
Mosaic account of creation, Warring, 
noticed, x, 239. 
Moses, T. F., Unity of Natural phenome- 
na, noticed, vi, 398. 
Motion, molecular, Croll, iv, 229. 
Mount Whitney, vi, 308, 397. 
Washington, meteorological obser- 
vations on, i, 149. 


Mt. Washington, in Berkshire, vi, 265. 

Mountain making, Fisher, noticed, x, 387. 

Mountains, origin of, Dana, v, 347, 423, 
vi, 12, 170. 

Mud, frost-striations in, Goulding, vii, 
245 


Mudlumps of Mississippi delta, Hilgard, 
i, 238, 356, 425. 

Muir, J., Glaciers in California, v, 69. 

Mulder, synthesis of an isomer of uric 
acid, vii, 55. 

Miller, J., Cyathium of Euphorbia, iii, 
380. 


Muller, D., effect of eclipse on magnetic 
needle, i, 392. 
Munroe, C. E., estimation of phosphoric 
acid, i, 329. 
Munroe, H. 8., geological report, noticed, 
viii, 158, x, 240. 
Murchison, i, 151. 
Murrish, J., geol. rept., noticed, iii, 306. 
Muscle, mechanical work done by, Nipher, 
ix, 130, Haughton, x, 183. 
variation in the strength of, Nipher, 
x, 321. 
Musculus, dextrine, v, 64. 
Museum of Comparative Zoology, report, 
noticed, vii, 607. 
Musical harmony, Mayer, viii, 252. 
note, curve of, Mayer, viii, 177. 


N 
Naphthalin, homologues of, i, 214. 
Naphthas, distillation of, ii, 184. 
Naturalist, American, noticed, i, 76, ii, 
229, iii, 156, ix, 68, x, 488. 
Naumann, C., on pseudomorphism,y, 312. 
Naumann, influence of position of the 
oxygen atoms in the molecule upon 
boiling point, vii, 588. 
Nebraska, Geological Report, iii, 147. 
Nebule, motions of, Huggins, viii, 75. 
of Herschel’s catalogue, Abie, ix, 42. 
Nebular hypothesis, evidence on from 
spectroscope, Kirkwood, ii, 155. 
Nelson, R. J., Bahamas, iv, 318. 
Nencki formation of indol from egg- 
albumin, x, 149. 
Nevada, Comstock Lode, ix, 229, x, 459. 
Cryptomorphite from, iv, 146. 
geol. survey, iii, 232, x, 239. 
primordial fauna in, iii, 84. 
trachyte and dolerite in, vii, 235. 
Newberry, J. S., Dinichthys Hertzeri, i, 
216. 
geol. survey of Ohio, i, 146, 215, 
386, iii, 143, 257, v, 477, vi, 62, 462, 
ix, 152, 468, x, 304. 
gas wells in Ohio, etc., i, 146, v, 
225. 
parallelism of coal seams, vii, 367. 
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Newberry, J. S., lignites and plant-beds | New Jersey, minerals i, 28, iv,16,191,433. 


of western America, vii, 399. 
land plants, Lower Silurian, viii, 110, 
0 


Surface geology, noticed, ix, 468. 
New Brunswick, cetacean and other fos- 
sils, viii, 219. 
Quaternary in, viii, 219. 
surface geology of, ii, 371. 
Newcomb, S., on the orbit of Uranus, | 
noticed, vii, 163. 
variability of the earth’s axial rota- 
tion, viii, 161. 
transit of Venus, ix, 388. 
and £. S. Holden, periodic changes | 
in sun’s apparent diameter, viii, 268. | 
New England, additions to molluscan | 
fauna of, iii, 209, 281. 
Ascidians of, i, 54, 93, 211, 288, 443. 
distribution of marine animals, ii, 
357. 
dredgings on the coast of, Verrill, 
v, i, 98, vii, 38, 131, 405, 498, 608, ix, 
411, x, 36, 196. 
during melting of glacier, Dana, x, 
168, 280, 353, 409, 497. 
earthquakes of, i, 304, iii, 233, x, 
1 


Glacial and Champlain eras in, | 
Dana, v, 198, 217. 
Green Mt. Geol., iii, 179, 250 
Helderberg in Conn. valley, vi, 339. 
Hunt’s address, noticed, ii, 205, iii, 
86, 319, iv, 97. 
Invertebrata of Southern, noticed, 
vii, 602. 
position of ice Plateau, source of 
Glacier, ii, 324. 
reindeer in Southern, Dana, x, 353. 
true Taconic, iii, 468. 
valley, movement of glacier in, ii, 
233, 305. 
Newfoundland, fossils of so-called Hu- 
ronian, iii, 223. 
gigantic cuttle-fishes from, vii, 158. 
meteor seen in, vi, 154. 
New Hampshire, Geol. Rep., iii, 305, iv, | 
417, vi, 227, ix, 152, 222. 
Mt. Washington, x, 383. 
Helderberg in, ii, 148, vii, 468, 557, | 
viii, 68. 
insects of, ix, 232. | 
labradorite, Waterville, iii, 48. | 
Norian rocks in, iii, 43. 
see New England. | 
New Jersey, earthquake in, ii, 388, x, | 


191. 
fossil birds, iii, 360, v, 229. 
Geol. Rep., i, 307, 385, iii, 306, v, | 
478, vii, 518, ix, 401. | 
Mastodon of Otisville, ix, 483. ' 


Palisades, ii, 459, iii, 57, iv, 237. 
plants of, Willis, viii, 71. 
New Mexico, geology of, Cope, x, 152, 153. 
New South Wales, sedimentary forma- 
tions, Clarke, noticed, x, 389. 
Newton, H. A., small planets recently 
discovered, i, 474, x, 158. 
meteors of Nov., 1871, ii, 470. 
Nov. 24th-27th, 1872, v, 53, 
150. 
Nov. 27th, 1872, and Biela’s 
comet, v, 317. 
double meteor of Feb. 14, v, 318. 
New York, Archean in Putnam Co., 
Dana, viii, 371. 
botany of, Peck, iii, 473. 
bowlder near Batavia, x, 479. 
Central Park, report, v, 404. 
earthquake, Dec., 1874, x, 191. 
glacial movements in northern, vi, 
144, 
phenomena near New York 
City, iv, 88. 
kyanitic mica schist and granular 
limestone, N. Y. Island, iv, 237, 238. 
mastodon remains in, ii, 58. 
meteorology of, work on, v, 240. 
museum of natural history, viii, 78. 
opercula of Hyolithes in, i, 472. 
Primordial near Troy, ii, 32, v, 211, 
vi, 134. 
St. Lawrence Co., iv, 22. 
tides in harbor and L. I. Sound, x, 
121. 
State cabinet of Nat. Hist., rep., i, 
386. 
temperature and rainfall at Staten 
I., iv, 248. 
Tilly-Foster mines, vi, 207, viii, 371, 
447, ix, 63. 
work on Niagara, Holley, v, 79. 
Neyreneuf, electrostatic induction, ix, 54. 
combustion of explosive mixtures, 
x, 150. 
Nichols, J. R., Fireside Science, noticed, 
iii, 239. 
Nichols, R., Manual of Chemistry, no- 
ticed, iii, 484. 
Nicholson, H. A., Cornulites, Tentaculites, 
and a new genus, iii, 202. 
Manual of Paleontology, not, v, 233. 
Contributions to a Fauna Canaden- 
sis, noticed, v, 387. 

Nickel-plating, new method of, iii, 54. 
Niles, W. H., peculiar phenomena ob- 
served in quarrying, noticed, iii, 222. 
Nipher, F. E., work done by muscle, ix, 

130. 
variation in the strength of a mus- 
cle, x, 321. 


| 

i 

q 


[89] INDEX, VOLS. I—x. 547 


Nitric acid, action on copper, lead, sul- 
phur, x, 440. 
Nitric oxide, preparation of, vii, 416. 
Nitriles and amides, mode of forming, 
y, 132. 
Nitroanthracene, vii, 224. 
Nitro-compounds of the fatty series, iv, 
131. 
Nitrogen, action of charcoal on organic, 
v, 377 
in meteorite, x, 46. 
spectrum of, v, 131. 
Nitrogenous organic substances, decay 
of, Armsby, viii, 33'7. 
Nitroparasulphobenzoic acid, Remsen, ix, 
Nitrophenetols, method of producing, 
Austen, x, 104. 
Nitrous oxide, salts of, ii, 202. 
Nodot, conical refraction, x, 297. 
Nomenclature, canons of, Scudder, iii,348. 
new move in game of priority, vi, 
158. 
note on rules of, Verrill, iii, 386. 
Nordenskiéld, A. F., cosmical dust, ix, 145. 
Greenland glaciers, subglacial riv- 
ers, x, 57, 
North Carolina, corundum, etc., of, iv, 
109, 175, vi, 180. 
earthquakes in, viii, 79, ix, 55. 
metamorphic Silurian in, viii, 390. 
meteor seen in, ii, 227. 
Radiata from coast of, iii, 432. 
Tertiary of, i, 468, ii, 75. 
Northwest coast of America, Pinart, no- 
ticed, x, 400. 
Norton, S. A., a new platinum chlorid, i, 
375, iv, 312. 
Norton, W. A., corona at total eclipses of 
the sun, i, 5. 
constitution of the sun, i, 
395. 


molecular and cosmical physics, iii, 
327, 440, iv, 8. 
dynamical theories of heat, v, 186. 
Norwegian exploration, x, 75. 
Nova Scotia, geology of Coquebid Mts., 
vii, 148. 
Permian in, viii, 467. 
pétroleum in limestone of, i, 386. 
Institute of Nat. Sci., publications 
noticed, iv, 72. 
Nystrom, J. W., Pocket-book of Mechan- 
ics and Engineering, noticed, iii, 483. 
Treatise on elements of mechanics, 
noticed, x, 479. 


0 
Obach, M. E., action of electric currents 
on alloys, ix, 467. 
Obermager, viscosity of gases, ix, 465. 
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Naumann, C. F., vii, 80. 
Crsted, A. S., v, 396. 
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Pease, W. H., iii, 320. 
Perottet, G. S., iii, 152. 
Perry, John B., iv, 424. 
Phillips, John, vii, 608. 
Pritzel, George Aug., ix, 68. 
Quételet, L. A. J., vii, 450. 
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Reissek, &., iii, 153. 
Reuter, G. F., v, 395. 
Rive, Pictet de la, iii, 400. 
Rohrbach, Paul, iii, 153. 
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Spring, F. A., v, 393. 
Stimpson, William, iii, 484, iv, 159. 
Strecker, Adolph, iii, 320. 
Sullivant, Wm. S., v, 481, vii, 239. 
Swan, J. A., iii, 77. 
Swift, Robert, iv, 160, 
Thuret, G., x, 67. 
Tillman, S. D., x, 402. 
Torrey, John, v, 324, 411, vii, 239. 
Unger, Franz, iii, 152. 
De Verneuil, vi, 160. 
Walker, Francis, ix, 76. 
Welwitsch, Frederick, v, 396. 
Wetherill, C. M., i, 478. 
Williams, L. W., vi, 398. 
Wilson, William, iii, 153. 
Winlock, J., x, 80, 159. 
Wyman, Jeffries, viii, 323, ix, 81, 171. 

Observatory, a Central, i, 73. 

Cordoba, i, 153, ii, 77, 136, 376, iii, 
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Observatory, Dudley, Annals, noticed, 
71. 
gift of J. Lick, vi, 473. 
Harvard, Annals, noticed, iv, 242. 
astronomical views issued by, 
iv, 243, 497, vii, 163, 446. 
in Sierra Nevada, viii, 78. 
Melbourne, observations, noticed, 
iv, 158. 
object-glass of equatorial, at Alle- 
gheny. stolen, iv, 327. 
Poulkova, observations, x, 398. 
U.S. Naval, observations, i, 71, iii, 
70, iv, 156, v, 320, vi, 77, vii, 446. 
Trevandrum and Augustia, magnetic 
declination at, x, 73. 
Ocean currents, Croll, ii, 140. 
cause of, viii, 228, x, 222. 
see Sea. 
Oceanic waters, Atlantic, Carpenter, ii, 
208. 
Ocean’s bed, ii, 208, 228, iii, 73, vi, 394, 
viii, 234, ix, 72, x, 315. 
dredgings on the American coast, 
i, 144, ii, 152, iii, 65,vi, 435, vii, 38, 131, 
210, 405, 498, 608, ix, 411, x, 36, 196. 
| Oersted, styles of Cupulifera, ete., i, 149. 
Ohio, asphaltic coal from Huron shale, x, 
303. 
Cincinnati uplift, vi, 62, 64. 
coal plants, new, Andrews, x, 462. 
Cyrtolites, James, iii, 26. 
drift of Maumee valley, i, 339. 
Geol. Rep., i, 146, 215, 386, iii, 143, 
257, v, 477, vi, 62, 462, ix, 152, 468, x, 
304. 
glacial phenomena in, i, 339. 
gold in, i, 216. 
Hamilton in, Winchell, vii, 395. 
Carboniferous limestone in, i, 91. 
mastodon in, Hicks, v, 79. 
oil-bearing rocks of, ii, 215. 
Ox, extinct, x, 386. 
Silurian fossils, Meek, iii, 257, 423, 
iv, 274. 
surface geology of northwestern, iv, 
321. 
Coal measures west of Alleghanies, 
v, 477, x, 283. 
Ohm’s law from a geometrical point of 
view, Trowbridge, iv, 115. 
Oil-bearing rocks of Ohio, ii, 215. 
Oil-wells of Terre Haute, Ind., ii, 369. 
Oldham, T., publications of geol. survey 
of India, noticed, i, 69. 
Oniscida, North American, 
noticed, x, 239. 
Oppenheim, cymol from oil of terpentine 
and oil of lemons, v, 132. 
Orcin, synthesis of, v, 65. 
Oregon, age of Cretaceous of, Gabb, x,308. 
borate of lime, Chase, v, 287. 
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Oregon, Geological Report, ix, 401. 
Indian mounds and relics in, vi, 26. 
Orton, J., Geol. Report on Ohio, vi, 63. 
O'Sullivan, transformation-products of 
starch, v, 63. 
Oudemans, palm-seed oil, i, 377. 
Owen, fossil Mammals of China, i, 69. 
Oxaluric acid, synthesis of, iii, 141. 
Oxford, chair of geology at, viii, 160. 
Oxygen, free, determination of, in solu- 
tion, v, 379. 
Ozone, action on vulcanized caoutchouc, 
Wright, iv, 29. 
and antozone, i, 297. 
and sun-spot, viii, 477. 
not produced by oxidation of essen- 
tial oils, viii, 310. 
production of, iii, 466, iv, 26. 
oxidation of alcohol and ether by, 
Wright, vii, 184. 


P 
Pacific Gulf Stream, iii, 394. 


railroad, route of the northern, iii, | 


326. 


Packard,, A. S., Jr., insects inhabiting | 


salt water, i, 100. 
new Phyllopoda, ii, 108. 
Embryological studies, ii, 152. 
Development of Limulus, noticed, 
iii, 471. 


embryological studies, noticed, iv, | 


158. 
works on insects, noticed, vii, 246, 
445, viii, 323. 
Record of Entomology, not., viii,395. 
life in Mammoth Cave, not., iv, 149. 
Paine, R. T., eclipse of sun, Sept. 29, 
1875, iii, 308. 
climate of Boston, iii, 395. 
Paleontology, see Geology. 
Palisades, trap of, analysis, Wurtz, iv, 
237 
Palladium ingot, vi, 474. 
Palm-seed oil, composition, i, 377. 
Palmieri and Mallet, eruption of Vesu- 
vius in 1872, noticed, v, 140. 
Panceri, phosphorescence, of animals, 
iii, 156. 
Papillon, F., Nature and Life, noticed, 
ix, 480. 
Para-benzoic acid, i, 462. 
Parabin, a new carbo-hydrate, x, 218. 
Paraffin, action of heat and pressure on, 
v, 66. 
Paragenesis of Copper, etc., Pumpelly, 
ii, 188, 243, 347. 
Parallels, Euclid’s doctrine of, Twining, 
iv, 333. 
Parasulphobenzoic acid, Remsen, v, 179, 
274, 354. 
Parasulphotoluenic, Remsen, ix, 110. 


Paratoluric acid, Remsen, ix, 115. 

Parker, H. W., contorted halo, iii, 398. 

Parkhurst, H. M., astronomical sugges- 
tions, vii, 163. 

Parkhurst, tails of comets, ix, 37. 

Paris, Academy of Sciences, viii, 160. 

Universal Exposition, Repts., i, 478. 

Parish, R.,specific gravity balance, x, 352. 

Paterno, new synthesis of aromatic acids, 
vi, 143. 

Payer, J., letter of, iii, 53. 

Peabody Academy of Science, reports of 
Trustees, i, 390. 

Pebal, hypochloric oxide and euchlorin, 
x, 215. 

Peck, C. H., report on botany, iii, 473. 

Pecten irradians, glycogen and glycocoll 
in muscular tissue of, Chittenden, x, 26. 

Peirce, B., mean motions of the four 
outer planets, iii, 67. 

Pendulum, horizontal, vii, 226, ix, 444, 
x, 21. 

Pengelly, W., exploration of Brixham 
cave, noticed, viii, 68. 

| Penusylvania, anthracite coal trade of, 

i, 391. 

| cave in Berks Co., vii, 77. 

| at Port Kennedy, fossils in, i, 235, 

| 


384, ii, 149. 
coal regions of, vi, 64. 
crystal of andalusite from Delaware 
Co., iv, 473. 
footprints in Carboniferous, v, 292. 
Geol. Surv. and Rep., viii, 67, ix, 
225, x, 59. 
hisingerite, Lancaster Co., iv, 72. 
minerals from, vi, 25. 
Subcarboniferous coal-beds, x, 153. 
Upper Coal-measures west of the 
Alleghanies, v, 477. 
Perrey, A., works on earthquakes, iii, 
79, iv, 80, viii, 159, x, 77, 78. 
Peru, archeology of, etc., noticed, i, 150. 
meteoric iron from, viii, 398, 
Petermann, A., recent German Arctic 
explorations, iii, 51. 
on the Gulf Stream, iii, 305. 
Peters, C. F. W., Astronomische Tafeln 
und Formeln, noticed, iii, 71. 
new planet, ii, 201, 303, iv, 244, 281, 
v, 215, 243, vi, 51, vii, 244, x, 49. 
elements of planets, iv, 400, 495. 
Petroleum in limestone of Nova Scotia, 
Honeyman, i, 386. 
in San Domingo, iii, 481, iv, 158. 
in Upper Burmah, vi, 235, 
organic acids of, ix, 138. 
paraffins of Pennsylvania, x, 52. 
Phenol, test for, iii, 371. 
-colors, iv, 62. 
Phillips, J., Geology of Oxford and the 
Valley of the Thames, noticed, iii, 304. 


| 
| 
| 
| 
| 


550 


Phillips, J. A., Metallurgy, not., viii, 240. 
Phlorein, x, 379. 
Phonautograph, Morey, viii, 130. 
Phosphate of lime of Bamle, Norway, x, 
235. 
Phosphatic sands in 8. Carolina, Shep- 
ard, ii, 58. 
Phosphenylous acid, ix, 213. 
Phosphines, aromatic, iii, 367. 
methyl- and ethyl-, products of oxi- 
dation of, iii, 368. 
Phosphoric acid, estimation of, Munroe, 
i, 329. 
on iron ores containing, Bogar- 
dus, viii, 334. 
chloride, density of vapor, vi, 142. 
Phosphorous acid, ix, 303. 
and platinum, compounds contain- 
ing, iv, 227. 
expansion of, ix, 217. 
production of black, vii, 587. 
Phosphuretted hydrogen, human body 
rendered luminous by, x, 298. 
Photographic dry-plates, preparation of | 
by daylight, Himes, viii, 16. 
irradiation, x, 296, 
Photographing histological preparations 
by sun-light, ii, 258. 
Photography, application to natural his- 
tory, iii, 156. 
stellar, iii, 157, vi, 15, 399. 
Photographs, catalogue of, iii, 239. 
Phthalic acid, and anthraquinone, ix, 140. 
Phylloxera, remedies for, x, 294. 
Physical sciences, mathematical and phil- 
osophical state of, Lovering, viii, 297. 
Physics, contributions from Lawrence 
S. S., Sharpies, i, 247. 
molecular and cosmical, Norton, iii, 
327, 440, iv, 8. 
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Stewart’s, noticed, i, 464. 
Physiological action, isomorphism, mol- 
ecular weight, Blake, vii, 193, 530. 
Pickering, E. C., Elements of physical | 
manipulation, noticed, vi, 380. 
polarization of light reflected by the | 
sky and by glass, vii, 102. 
physical notices, vii, 57, 142, 226, | 
417, 511, 591, viii, 62, 137, 210, 384, | 
463, ix, 53, 141, 215, 307, 395, 465, x, | 
55, 150, 218, 296, 380, 474. | 
Pigment, blue, of the Egyptians, viii, 159. | 
Pinacolins, new, x, 376. 

Pinart, A. L., Voyages a la Cote Nord- 
Ouest de l’Amérique, noticed, x, 400. 
Pinner, lactic acid of allyl series, viii, 

134. 
propargylene, a new hydrocarbon, 
293. 
synthesis of malonic acid, x, 378. 
Pipe of reindeer era, ix, 229. 


x, 


[42] 


Pisati and De Franchis, expansion of 
phosphorus, ix, 217. 
Pitt, new crustacean from Water-lime 
group, Buffalo, x, 311. 
Planets, diameters of, x, 157. 
elements of, Peters, iv, 400, 495. 
Planets, mean motions of the four outer, 
Pierce, iii, 67; Kirkwood, iii, 208, iv, 
225, 327. 
new, i, 474, ii, 201, 303, 380, 471, iii, 
367, 392, 480, iv, 244, 281, v, 62, vi, 
51, 296 vii, 244, 446, viii, 78, ix, 48, 
x, 49. 
see Asteroids. 
Plante, G., secondary currents, vi, 458. 
effect of electricity of high tension 
on liquids, x, 56. 
Plants, fossil Devonian, Dawson, ii, 410. 
Plants, see Botany. 
Plateau, T., experiment in reference to 
vapor-vesicles, iv, 129. 
Plateau’s glyceric liquid, vii, 415. 
Platinum bases, ammoniacal, iv, 226. 
chlorid, a new, i, 375, iv, 312. 
Plattner’s Blowpipe Analysis, not., ii,471. 
Pliocene skull illustrated, noticed, i, 310. 
Poisons, effect of, on mollusks, ix, 155. 
Polaris voyage, report, vii, 527. 
Polarization, electrical, ix, 144. 
of metallic surfaces, viii, 65. 
of plates of condensers, Thayer, viii, 
208. 
Pollock, A., Botanical Index to medical 
plants, noticed, vi, 230. 
Pompeii, iv, 331. 
Popoff, oxidation of ketones, iv, 61. 
Popular Science Monthly, iii, 484. 
Porter, Flora of Colorado, not., vii, 520. 
Potassium, action of, on ethyl succinate, 
Remsen, ix, 120. 
chlorate, decomposition, iii, 370 
dichromate, use of in organic analy- 
sis, Johnson, vii, 465. 
vapor-density of, vii, 51. 
Pouchet, G., cause of the blue and violet 
chatoyant colors in fishes, iv, 78. 
Poulkova, observations Siruve, 
ticed, x, 398. 
Pourtalés, L. F., Crustacea dredged in 
Gulf Stream, i, 144. 
expedition, Dall’s report on Brachi- 
opoda of, ii, 152. 
Deep-sea Corals, noticed, iii, 65. 
corals at Galapagos Islands, x, 282. 
Powell, J. W., geological structure of 
country north of Grand Cafion of 
Colorado, v, 456. 
Cafions of Colorado, not., ix, 74. 
Exploration of the Colorado, no- 
ticed, x, 303. 
Powers’ War and Weather, not., ii, 313. 
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Prescott, A. B., Organic Analysis, no- 
ticed, ix, 215. 
alcoholic liquors, noticed, ix, 329. 
Pressure, barometric, effect of change of, 
on human beings, iv, 248. 
Prestwich, J., solvent action of water, iv, 
412. 
correlation of the Coal-measures of 
Britain, France and Belgium, iv, 413. 
old beach on Isle of Portland, Eng., 
x, 390. 
Prevost, preparation of epichlorhydrin, 
x, 376. 
Prime, F., Jr., hematite deposits, ix, 
433. 
Prince Rupert drops, vi, 232. 
Priority, question of, Billings, iii, 270, 
iv, 399; Hall, iv, 105. 
Prior’s Names of British Plants, i, 475. 
Prism, erecting, Zentmayer, iv, 64. 
Propargylene, x, 293. 
Propionic acid, synthesis of, vi, 53, 454. 
Protamine, new base from spermetozoids 
of salmon, viii, 135. 
Proteine series, ii, 457. 
Protozoa, see Zoology. 
Pseudomorphism and metamorphism, 
Dana, x, 298. 
Pseudomorphs of chlorite, Lake Supe- 
rior, Pumpelly, x, 17. 
of serpentine, Rand, iv, 71; vom 
Rath, ix, 403. 
from Havana, iii, 237. 
ete., from Tilly-Foster 
mine, Dana, viii, 371, 447. 
Puluj, mechanical equivalent of heat, x, 
55. 
Pumpelly, R., paragenesis of copper, etc., 
ii, 188, 243, 347. 
geological report, vii, 61. 
pseudomorphs of chlorite after gar- 
net, L. Superior, x, 17. 
and Brooks, age of copper-bearing 
rocks of Lake Superior, iii, 428. 
Purple of Cassius, v, 378. 
Putnam, F. W., blind fish, ete., of Mam- 
moth Cave, ix, 409. 
Pyramid, queen’s chamber in great, 
Smith, vi, 321. 
Pyrogallol, action of chlorine on, x, 378. 
Pyroligneous acid, coloring matter from, 
v, 298 
Pyrometer, acoustic, Mayer, iv, 425. 


iron 


Quarrying, phenomena observed in, iii, 
222. 


Quaternary, see Geology. 
Queretaro, geological report, vii, 517. 
Quincke, M. G., polarization of metallic 
surfaces, viii, 65. 
electrical polarization, ix, 144. 
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Quinidine sulphate, method ef terting, x, 
54, 148. 
Quinizarin, vii, 225. 


R 
Rabies mephitica, Hovey, vii, 477. 
Radlkofer, Monograph of Serjania, no- 
ticed, x, 311. 
Radziejewski and Salkawski, asparaginic 
acid from pancreatic digestion, ix, 141. 
Rain, artificial production of, not., ii, 
313 
fall of, at Hilo, Hawaii, i, 232. 
— and solar spots, Brocklesby, viii. 
439. 
at San Francisco, Chase, iii, 234. 
Rain-falls, Chase, ii, 69. 
Rainier Mt., height of, iv, 156. 

Ramsay, A. C., Physical Geology and 
Geography of Great Britain, v, 72. 
Rance, C. E. de., geol. map of Green- 

land, noticed, x, 58. 
Rhododendron, etc., noticed, 
i, 476. 
Rand, T. D., pseudomorphs of serpen- 
tine, iv, 71. 
—— from Lancaster Co., Pa., 
iv, 72. 
Rankine, U. J. M,, sea waves, ii, 473. 
Rath, G. v., mineralogical papers of, no- 
ticed, i, 221, vii, 150, iv, 72, viii, 319. 
on serpentine pseudomorphs, ix, 403. 
phosphate of lime at Bamle, Nor- 
way, x, 235. 
Rathbun, Brazilian Devonian fossils, vii, 
607, x, 154. 
Rautert, purification of salicylic acid, x, 
54 


Raymond, R. W., Statistics of Mines and 
Mining, noticed, i, 232, vi, 146, 227, 
vii, 439, x, 392. 

Mines, Mills and Furnaces, noticed, 
iii, 303. 

calorific value of the lignites of 
Western America, vi, 220. 

Reade, T. M., work on Post-glacial pe- 
riod, noticed, iv, 241, 504. 

Reed, S., trains of bowlders, and trans- 
port of bowlders to level above their 
source, v, 218. 

Reflection by glass, ix, 143. 

Refraction, conical, x, 297. 

double, of viscous fluid in motion, 
viii, 63. 

in Iceland spar, iv, 404. 

of liquids, index of, viii, 386. 

of thin plates, index of, ix, 308. 

Regel, E., work on California plants, no- 

ticed, vi, 77. 
on Vitis, noticed, vii, 152. 
Reichardt, parabin, a new carbohydrate, 
x, 218. 
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Reiss, barometrical measurements in Ec- 
uador, ii, 267. 
Remsen, ia para-benzoic acid, i, 462. 
investigations on parasulpho- benzoic | 
acid, v, 179, 274, 354. 
isomeric sulphosalicy lic acid, vi, 284. 
paratoluric acid, nitroparasulpho- | 
benzoic acid, action of potassium on 
ethyl succinate, ix, 116, 


Renevier, E., Tableau des Terrains Sedi- | 


mentaires, noticed, viii, 400. 


Reseau pentagonal dans l’océan Paci- | 


fique, noticed, x, 78. 
Resisting medium in 
404. 


space, Hall, 


Resphighi, L., solar protuberances, i, 283. | 


scintillation of stars, ii, 222. 
solar eclipse of Dec. 1871, iii, 312. 
Resorcin, vii, 54. 
Retene, x, 292. 
Reye, T., on whirlwinds, etc., not., iv, 80. 
Reymann, bromoform in commercial 
bromine, x, 216. 
Reynolds, mercurial colloids, ii, 202. 
forces caused by evaporation from 
a surface, viii, 385. 
Reynolds, Midway Islands in N. Pacific, 
ii, 380. 
Rhode Island, primordial fossils in peb- 
bles of Newport Conglomerate, x, 479. 


Rice, W. N., effects of poisons on mol- ; 


lusks, ix, 155. 
Richards, R. H., jet aspirator for chemi- 


cal and physical laboratories, viii, 412. | 


Richter, new synthesis of acids, ii, 


203. 


Richthofen, nummulitic in China, i, 110, | 


porcelain rocks of China, i, 179. 

Ridgway, F., relation between color and 
geographical distribution in birds, iv, 
454, v, 39. 

Riley, C. V., Entomological report not., 
viii, 322. 

Ritter, black phosohorus, vii, 587. 

Rive, De La, and Sarasin, effect of mag- 
netism on electric discharge in rare- 
fied gases, viii, 138. 

Riviere, E., fossil man from Mentone in 
Italy, noticed, iv, 241, vii, 439. 

Roberts and Wright, specific heat of oc- 
cluded hydrogen, v, 377. 

Robinson, J., check-list of Ferns, no- 
ticed, vi, 75. 

Rockwell, A. P., elephant tusk in Colo- 
rado, iii, 373. 

Rockwell, G. F., Dictionary of Science, 
noticed, vi, 159. 

Rockwood, C. G., motion of a tower by 
solar heat, ii, 177. 

earthquake in New England, 
233. 


iii, 
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| Hockwoood, recent earthquakes, iv, 1, v, 
| 260, vi, 40, vii, 384, ix, 331. 
Owen's V alley earthquake, iv, 316. 
Rodwell, G. F., Birth of Chemistry, no- 
| ticed, vii, 450. 
| Rogers, W. B., Primordial fossils in peb- 
bles of N Yewport (R. I.) conglomerate, 
x, 479. 
| Rotti, M. A., 
387. 
| Rommier, inferior homologue of benzol, 
v, 65. 
Rood, O. N., duration of flashes of light- 
ning, i. 15. 
time necessary for vision, ii, 159. 
discharge of Leyden jar connected 
with an induction coil, ii, 160, iv, 249, 
| 871. 
duration and multiple character of 
flashes of lightning, v, 163. 
eye-piece micrometer for spectro- 
scope, vi, 44. 
secondary spectra, vi, 172. 
optical method of studying the vi- 
brations of solid bodies, viii, 126. 
horizontal pendulum for measure- 
ment of solids, ix, 444. 
Roscoe, on vanadium, i, 374. 
compounds of tungsten, iii, 369. 
and Schuster, absorption spectra of 
potassium and sodium, ix, 212. 
| Rose, F., ammoniacal compounds of co- 
balt, iii, 299. 
Rose, G., meteorite of Ibbenbiihren, iv, 
78. 


electrical phenomena, viii, 


meteoric iron from Peru, viii, 398. 
Rosse, selenium photometer, vii, 512. 
| Rossetti, frictional electricity, ix, 397. 
| Rotation, new method of measuring the 
' velocity of, Dolbear, iii, 248. 
Rowland, H. A., auroral spectrum, v, 320. 
magnetic permeability and maxi- 
mum of magnetism of iron, steel, and 
nickel, vi, 416. 
diamagnetic attachment to lantern, 
ix, 357. 
note on magnetic proof plane, x, 14. 
magnetic distribution, x, 325, 451. 
Rowney, T. H., ophite of Skye, ii, 211. 
Rubber, expansion of hard, viii, 384. 
Rue, de la, Zollner’s theory of comets. iv, 
324, 
Rumford, Count, life of, noticed, ii, 230. 
medals, iii, 23’. 
Rupert drops. vi, 232. 
Rutherfurd, L. M., stability of collodion 
film, iv, 430, 


Sachs, J., Lehrbuch, noticed, v, 397. 
botanical work, noticed, ix, 69. 
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Sadtler, S. P., iridium compounds, ii, 
338. 
analytical notes, vii, 180. 
Salet, light emitted by the vapor of 
iodine, iv, 59. 
Salicylic acid, viii, 383. 
antiseptic action of, ix, 214. 
in titrition, x, 377. 
on the purification of, x, 54. 
Saline solutions, viscosity of, x, 296. 
Salisbury, spectral lines of low tempera- 
ture, vi, 141. 
Salt, new, ix, 304, 
Salylic acid, identical with benzoic, x, 
377. 
Sanderson, Burdon, Huizinga’s experi- 
ments on abiogenesis, vi, 384. 
electrical phenomena of leaf of Dio- 
nea, vi, 396, vii, 143. 
Sands, B. F., meteorological observa- 
tions, noticed, ix, 327. 
Sandstone of the Palisade range, ii, 459. 
Sandwich Islands, rainfall at Hilo, i, 
232. 
voleanoes, ii, 76, 454, iv, 331, 406, 
v, 72, 476, vii, 516, 525, viii, 467. 
San Domingo, geology, etc., of, Gabb, i, 
252, ii, 127, iii, 481, vii, 234. 
report of commission, ii, 314. 
Sarcolactic acid, ix, 214. 
Sars, G. O., works on crustacea, noticed, 
vi, 387, ix, 230. 
Deep-sea animals, noticed, vi, 470. 
Norwegian hydroids, noticed, vi, 
471. 
Sartorius, eruption of volcano of Colima, 
ii, 381. 


Sauk Valley, Minn., cretaceous basin in, | 


Kloos, iii, 17. 
Saussure and Humbert, Mexican Myria- 
poda, noticed, vi, 229. 


Sawitsch, A., variation of gravity in Rus- | 


sia, ii, 383. 


Scacchi, A., on eruption of Vesuvius, | 


noticed, x, 481. 
Scammon, C. M., work on marine mam- 
mals, noticed, vii, 161. 
Schellen, H., Spectrum analysis, iii, 318. 
Scheerer, separation of magnesia from 
potash and soda, ii, 363. 
Schiff, synthesis of coniin, i, 373. 
hydrate of chlorine, ix, 461. 
Schmidt, nitroanthracene, vii, 224. 
Schmidt, A., Mallet’s view of fusion of 
metals, viii. 387. 
Lead and zine deposits of south- 
western Missouri, x, 300. 
Schmidt, O., Descent and Darwinism, 
noticed, ix, 326. 
Schone, atmospheric hydrogen peroxide, 
ix, 211. 
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Schools, public, natural science in, iii, 
158. 
Schorlemmer and Dale, aurene, iii, 140. 
Schott, C. A., tables of rain and snow 
in the U. S., noticed, v, 239. 
cycle of magnetic declination, vii, 
448. 
secular changes of magnetic declina- 
tion, ix, 25. 
on determining time with portable 
transit instruments, x, 74. 
Schrauf, A., Atlas der Krystallformen, i, 
220. 
Physical Mineralogy, i, 473. 
Mineralogische Beobachtungen, no- 
ticed, vii, 150. 
on veszelyite, noticed, viii, 145. 
and £. S. Dana, thermo-electric pro- 
perties of minerals, viii, 255. 
Schulze, maltose, ix, 140. 

Schuster, spectrum of nitrogen, v, 131. 
unilateral conductivity, viii, 464. 
Schiitzenberger, compounds containing 

phosphorus and platinum, iv, 227. 
and Gérardin, determination of free 
oxygen in solution, v, 379. 
Schweitzer, P., composition of coal, x, 
235. 
Schwendener’s theory of lichens, Ker- 
ber, x, 65. 
Scientific series, international, noticed, 
v, 241. 
Scolosuboff, localization of arsenic 
the tissues, x, 474. 
Scotland, fossil trees of Craigleith quarry, 
x, 302. 
| Scott, J., on tree-ferns, etc., not., ix, 65. 
Scudder, S. H. Canons of systematic 
| nomenclature, iii, 348. 
Carboniferous myriapods, noticed, 
| vi, 225. 
cockroaches, noticed, viii, 143. 
Insects of N. Hampshire, ix, 232. 
post-pliocene strata of Sankoty 
Head, x, 365. 
Sea waves, ii, 473. 
dredgings of deep, see Ocean. 
Seaman, W. H., use of the term cyclosis 
in America, viii, 469. 
Seamen, E. C., Views of Nature, noticed, 
vi, 80. 
' Sears, D., magnetism of soft iron, viii, 
21. 


in 


Secchi, A., new spectroscopic combi- 
nation, i, 463. 
spectroscopic notes, noticed, v, 321. 
variation in diameter of sun, v, 397. 
on solar structure, x, 71, 490. 
Sedgwick, biographical sketch, vi, 45. 
Seebach’s, K. von, earthquake of March 
6, 1872, Emerson, viii, 405. 
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Seemann, C., preservation of anatomical 
preparations, x, 155. 
Selenium, effect of light on, during pas- 
sage of electric current, v, 301. 
in methyl and benzyl compounds, 
Jackson, x, 139. 
Sellack, C. S., photography of star-clus- 
ters, vi, 15, 399. 
Selwyn, A. R., geological report, noticed, 
v, 477, vii, 517, ix, 310. 
lignitic of Vancouver Is., ix, 318. 
Sensorium, time occupied in communi- 
cating impressions to, Mendenhall, ii, 
156. 
Sestini, geometrical and _ infinitesimal 
analysis, noticed, ii, 76. 
Seue, C. de, névé of Justedal and its gla- 
ciers, iv, 134. 
Sextant, protracting, ix, 482. 
Seyberth, taurin not isethionamide, viii, 
61. 
Seymour, E., Greenland meteorite, iii, 
388. 
Shaler, N. S., changes of level on coast 
of Maine, noticed, ix, 316. 
Sharples, S. P., dredgings from Gulf 
Stream, i, 168. 
forms of galvanic battery, i, 247. 
crystals of zine, vii, 223. 
Shaw, J., diamonds of 8. Africa, i, 69. 
changes in vegetation produced by 
sheep-grazing, viii, 69. 
Sheafer, P. W., anthracite coal trade of 
Penn., Chart illustrating, i, 391. 
Shelton, J., beavers and beaver-dams, iv, 
422. 
Shepard, C. U., phosphatic sands in S. 
Carolina, ii, 58. 
Searsmont meteoric stone, ii, 133. 
serpentine of Havana, iii, 23’. 
meteoric iron, El Dorado Co., Cal., 
iii, 438. 
corundum region of N. Carolina and 
Georgia, iv, 109, 175. 
Scheutz, Prodromus Monographie Geo- 
rum, noticed, iii, 306. 
Shooting stars, see Meteors. 
Shufeldt, R. W., Explorations of the 
Isthmus Tehuantepec, noticed, v, 484. 
Siebold, Anatomy of the Invertebrata, 
noticed, viii, 146. 
Silicic ether, products of reduction of, ii, 
458. 
Silicon, specific heat of, vii, 506, ix, 466. 
Silliman, B., note to Edgerton’s article, i, 
408. 
Geological and mineralogical notes 
on mining districts of Utah, iii, 195. 
microscopic diamonds, with zircons 
and topaz, in hydraulic washings in 
California, v, 384. 


Silliman, B., meteoric iron, Cal., vi, 18. 
mineralogical notes, with descrip- 
tion of Priceite, a new borate of lime, 
vi, 126. 
tellurium ores of Col., viii, 25. 
Silt analysis, Hilgard, vi, 288, 333, vii, 9. 
Silver, action of light on, Lea, vii, 483. 
bromide, sensitiveness of, to so- 
called inactive rays, vii, 140. 
chloride, combination with mercu- 
ric iodide, Lea, vii, 34. 
fluoride of, iv, 60. 
iodide and bromide, action of light 
on, Lea, ix, 269. 
salts, sensitiveness to light, ii, 457. 
solubility of, Lea, vii, 376. 
Siredon metamorphoses, Cope, i, 89. 
Smith, E., Foods, noticed, vi, 320. 
Smith, E. A,, geol. rept., noticed, ix, 400. 
Smith, F. H., sunspot, i, 474. 
Smith, H. L., queen’s chamber in the 
great pyramid, vi, 321. 
Smith, J. L., determination of alkalies 
in silicates, i, 269. 
composition of meteoric stone of 
Searsmont, Me., ii, 200. 
geographical position of meteoric 
iron in Mexico, ii, 335. 
San Gregorio meteorite, etc., ii, 335. 
Victoria meteoric iron, and on 
chladnite or enstatite, v, 107. 
corundum from North Carolina, 
Georgia and Montana, vi, 180. 
meteoric iron of Howard Co., Ind., 
etc., vii, 391. 
Original Researches, not., vii, 439. 
warwickite, viii, 432. 
curious association of garnet, ido- 
crase and datolite, viii, 434. 
volume of collected researches, no- 
ticed, viii, 144, 240. 
zegirite from Arkansas, x, 60. 
Nash County meteorite, x, 147. 
passage of two bolides over middle 
Kentucky, x, 203. 
meteoric iron of Dickson County, 
Tenn., x, 349. 
Smith, S. £, fossil insect, Carboniferous, 
i, 44. 
dredgings, L. Superior, ii, 373, 448. 
Tomocaris Peircei, iii, 373. 
early stages of the lobster, iii, 401. 
megalops stage of Ocypoda, vi, 67. 
crustacea common to Lake Superior 
and Europe, vii, 161. 
tube-building amphipoda, vii, 601. 
cave crustaceans, ix, 476. 
zoological notices, ix, 230. 
Smithsonian contributions, ii, 76, ix, 329. 
annual report, ii, 232, iii, 398, vi, 
397, viii, 158, ix, 482 x, 487. 
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Smitt, F. A., Floridan Bryozoa, vii, 602. 

Smyth, C. Piazzi, spectra of star-shine, 
ete., iv, 245. 

Snow-covering as influencing climate, ii, 


Soil —_— utility of, Hilgard, iv, 434. 
ingredients in sediments from silt 
analysis, Loughridge, vii, 17. 
strength of acid and time of diges- 
tion in extraction of, Loughridge,vii, 20. 
Solar, see Sun. 
Sonnenschein, conversion of brucine into 
strychnine, x, 149. 
Soret and Sarazin, rotatory polarization 
of quartz, x, 476. 
Sound, analysis, Mayer, viii, 170, 247. 
measuring wave-lengths, in gases, 
Mayer, iv, 425. 
on a paper of Radau’s on, Mayer, iv, 
8 


phases of vibration in the air, etc., 
Mayer, iv, 387. 

pitch of, and its residual sensation, 
Mayer, ix, 267. 

reflection of, by flame, vii, 514, viii, 
362. 
Tyndall and Henry on, x, 477. 
Sounds, relative intensities of, etc., 

Mayer, v, 44, 123. 
Sounding flames, x, 382. 
South American geology, Hyatt, x, 235. 
South Carolina, phosphatic of, i, 306, ii, 
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stone fleet on Charleston bar, x, 121. 

Southern ocean, thermal condition of, 
Croll, x, 225. 

Southworth, J. P., eye-piece for micro- 
scope, ii, 408. 

Southall, J. C., Recent origin of man, 
noticed, x, 77. 

Species, hearing of Devonian botany on 
origin of, Dawson, ii, 410. 

Linnean hypothesis of determination 

of, i, 147. 

Genesis of, Mivart, noticed, i, 391. 
Specific gravity balance, Parish, x, 352. 
Spectroscope for measuring intensity of 

colored light, etc., ii, 138. 

micrometer for, Rood, vi, 44. 

photographs of diffraction-gratings, 
v, 216 

use of diffraction-grating for solar, 
Young, v, 472. 

fluorescent eye-piece, viii, 64. 
Spectroscopic combination, Secchi, i, 463. 

observation on comets, vi, 393. 

Society of Italy, memoirs, noticed, 

iv, 157. 
Spectrum analysis in titrition, x, 216. 
of aurora, i, 215, 372, ii, 465, iv, 
423, v, 81, 320. 


= 


Spectrum chromosphere, catalogue of 
bright lines in, Young, ii, 332. 
of Coggia’s comet, viii, 156, 398. 
of corona, Young, ii, 53. 
distribution of chemical force in, 
Draper, v, 25, 91. 
heat in, Draper, iv, 161. 
lightning, Holden, iv, 474. 
of the nebula of Orion, v, 75. 
nitrogen, v, 131. 
‘ieee diffraction, Draper, vi, 
401 


solar, viii, 136. 
maps of, ix, 307. 
atmosphere, Young, iv, 356. 
Lockyer’s work noticed, v, 236. 
variations of chemical activity 
in, vii, 414. 
so-called continuing rays of Bec- 
querel, vii, 508. 
of Uranus, ii, 138. 
of zodiacal light, Wright, viii, 39. 
Spectra, absorption, of potassium and 
sodium, ix, 212. 
of selenium, etc., iv, 59. 
of star-shine, etc., iv, 245. 
magnetic, Mayer, i, 263. 
projection of Fraunhofer lines of, 
Draper, ix, 22. 
secondary, Rood, vi, 172. 
Spectrum-lines of low temperature, vi,141. 
of metallic vapors, reversal of, ii, 
465. 
Spelter, manufacture of, Wharton, ii, 168. 
Spencer, H., Philosophy and Morals, 
work on, noticed, v, 406. 
Spherometer, reflecting, ix, 307. 
Spontaneous generation, Frankland,i,230. 
Spottiswoode, W., polarization of light, 
ix, 55. 
Sprung, A., viscosity of saline solutions, 
x, 296. 
Squier, E. G., Head waters of Amazon, 
etc., noticed, i, 150. 
Stedel, formation and decomposition of 
ketones, vi, 53. 
Stanford, action of charcoal on organic 
nitrogen, v, 377. 
Starch in sieve-cells, vi, 231. 
formation of, x, 392. 
transformation-products of, v, 63. 
Star, Castor, double, iv, 77. 
maps, improvement in, Martin, iii, 
68. 
new double, Burnham, vi, 214. 
= 1097, duplicity of principal, Burn- 
ham, ix, 302. 
re-discovery of double, H. I. 41, 
Burnham, ix, 451. 
Stars, fixed, number and distribution of, 
Gould, viii 325. 


=) | 
| 
| 
| 
| 
| 
| 


556 INDEX, VOLS. I--X. [48] 


Stars, of 9th magnitude, programme of 
observation of, i, 25. 
scintillation of, ii, 222. 
shooting, see Meteors. 
Statistical atlas of U. S., Brewer, x, 83, 
146. 
Steam boilers, evaporative efficiency of, 
Trowbridge, iv, 81. 
Stearns, R. E. C., aleyonoid polyp, vii, 
68 


Steele’s Geology, noticed, i, 75. 
Stefan, evaporation of liquids, vii, 142. 
apparent adhesion, viii, 137. 
Stelzer, solubility of arsenous oxide, vii, 
5 


Stenhouse, action of chlorine on pyrogal- 
lol, x, 378. 
Stephan, Tempel’s comet, vi, 153. 
Stevens, R. P., glacial phenomena in the 
vicinity of New York City, iv, 88. 
movements in northern New 
York, vi, 144. 
glaciers of Glacial era in Virginia, 
vi, 371. 


Stevenson, J. J., Upper Coal-measures | 


west of Alleghanies, noticed, v, 477. 
parallelism of coal beds, ix, 221. 
Stewart, Balfour, i, 151. 
Lessons in Physics, noticed, i, 464. 
Treatise on heat, noticed, iii, 79. 
Stimpson, William, obituary of, iii, 484. 
St. Louis Academy, Transactions, no- 
ticed, vi, 158. 
directrix, height of, x, 75. 
Stokes, G. G., refraction in Iceland spar, 
iv, 404. 
Stone mountain, structure of, Hillyer, x, 
234, 
Stone, W. H., pressure required to sound 
wind instruments, viii, 384. 
Storer’s Cyclopedia of Quantitative An- 
alysis, noticed, i, 75, vi, 219. 
Storer F. H., ammonia a contaminant of 
sulphuric acid, x, 438. 
Storm with wind blowing from its center, 
Sutton, vi, 32. 
Storms, Blasius, noticed, x, 78. 
periodicity of thunder, ix, 408. 
Streintz, H., elongations due to electri- 
city, vii, 511. 

Stromatopora, vi, 229. 

relation to Rhizopods, vi, 61. 

Stromboli, mechanism of volcano, viii, 
200. 

Strontia, vii, 181. 

Strutt, J. W., photographic reproduction 
of diffraction-gratings, v, 216. 

Struve, O., Observations at Poulkova, 
noticed, x, 398. 

Stuxberg, A., North American Oniscida, 
noticed, x, 239. 


| Suess, E., earthquakes in southern Italy, 
ix, 321 
abstract of a Memoir on the origin 
of the Alps, x, 446. 
Sugar, influence of light on, ix, 306. 
| in malted grain, ix, 463. 
synthesis of an isomer of, ix, 139. 
| Sullivant, W. S., biographical notice, 
| Gray, vi, 1. 
Icones Muscorum, noticed, ix, 323. 
Sulphosalicylic acid, isomeric, Remsen, 
vi, 284. 
| Sulphur, chlorides of, i, 129. 
estimation of, in coal, etc., Mixter, 
iv, 90. 
oxytetrachloride, vi, 452. 
soluble forms of, etc., i, 129. 
| Sulphuric oxide in gaseous products of 
combustion of pyrite, x, 215. 
Sulphurous acids and sulphates, ix, 138, 
chloride, vi, 451. 
Sulphuryl chloride, method of preparing, 
x, 471. 
Summation of series, Adcock, iv, 505. 
Sun, apparent diameter, periodic changes 
in, Newcomb and Holden, viii, 268. 
atmosphere of, Langley, x, 489. 
and atmospheric ozone, viii, 477. 
corona, Norton, i, 5; Young, i, 311. 
chromosphere, magnesium in, iv, 
244, 
corona and red prominences of, 
Holden, x, 81. 
diameter of, x, 159. 
variation in, v, 397. 
eclipse of Sept., 1869, Abbe, iii, 264. 
Am. expedition, Morton, iii, 391. 
1870, Italian report, noticed, 
vii, 71. 
Lockyer, i, 224, ii, 225; Young, 
i, 230, notices, i, 72, 151, 155*, 156*. 
Dec., 1871, iii, 68, 158, 226, 
310, 312, 313. 
April, 16, 1874, ix, 406 
Sept., 1875, Paine, iii, 308. 
elements in, Lockyer, ix, 429. 
explosion on, Young, ii, 468. 
movement of tower by heat of, ii,177. 
isothermal lines of, Mayer, x, 50. 
mass, new method of estimating, 
Chase, iii, 292. 
physical constitution of, Norton, i, 
395. 


protuberances of, Resphighi, i, 283. 

photosphere, Langley, vii, 87. 

rate of motion, terrestrial magnet- 
ism, a measure of, iii, 481. 

. Spectroscopic observation of the ro- 

tation of. iii, 299. 

spectrum, vii, 414, viii, 136. 

maps of, ix, 307. 
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Sun, structure of, ix, 192, x, 71. 
temperature of, iii, 239, iv, 152, vi, 
3. 


Sun-spots, cyclones and rainfall period- 
icity, vi, 457. 
of 1843, Kirkwood, i, 275. 
seen by naked eye, i, 474. 
cause of, x, 71. 
and rainfall, Brocklesby, viii, 439. 
magnetic declination and au- 
roras compared, Loomis, v, 245. 
Sunlight, chemical efficiency of, iv, 401. 
Surgical cases in U. S. Army, not., iii, 
17 


Suringar, W. F. R., botanical work, no- 
ticed, vii, 66. 

Sutton, G., thunder storm with wind 
blowing from its center, vi, 32. 

Swallow, G. C., geol. rep., not., ix, 63. 

Sweden, geological chart of, not., v, 140. 

Swedish Arctic explorations, x, 75. 

Syracuse, school of geology in Uni- 
versity of, x, 488. 


T 
Taconic Mts., geology of, Dana, vi, 268. 
Tait, P. G., Nat. Philosophy, not., v, 381. 
Tartaric acid, right and left, synthesis of, 
vi, 54. 
right, transformation into racemic 
acid, v, 134. 
Taylor, A. S., Poisons in relation to 
medicine, not., x, 402. 
Taylor, J. W., separation of yttria and 
ceria from zirconia and iron, iv, 230. 
Taylor, S., Sound and Music, not., vi, 
459. 
Taurin not isethionamide, viii, 61. 
Teclu, N., composition of oligoclase, iv, 


Telescope, shutters for dome of equa- 
torial, Holden, vi, 375. 
Telescopes, i, 73. 
Tellurium ores in Col., v, 386, viii, 25. 
Temperature, effects of on plants under 
different latitudes, x, 237. 
low, at New Haven, Loomis, v, 238. 
of human body, Craig, ii, 330. 
of sun, see Sun. 
see Heat. 
Tendons, flexor, difference between in 
hand and foot, Haughton, v, 148. 
Tennessee, copper deposits of Blue 
Ridge, vi, 305. 
resources of, ix, 237. 
Silurian age of Southern Appala- 
chians, ix, 279, 370. 
Tenney, S., Devonian fossils in the Wah- 
satch Mts., v, 139. 
Elements of zoology, not., x, 395. 
Terraces, Dana, ii, 144, x, 409, 497. 
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Terraces of British Columbia, ii, 142. 

Terpene, bromide of, v, 132. 

Terquem, Plateau’s glyceric liquid, and 
film experiments therewith, vii, 415. 

and Trannin, index of refraction of 
liquids, viii, 386. 

Territories, Geological Report, i, 473. iii, 
147, 375, iv, 238, vi, 313, 382, vii, 236, 
viii, 467, ix, 59, 152, 226, 482, x, 58. 

Survey, v, 475, vi, 194, 297, 
463, vii, 165, 236. 
Tetramethy!formine, i, 131. 
Texas, Geol. Report, ix, 152, 224, 330. 
Survey, vii, 518. 
Geology of, Jenney, vii. 25. 

Thallium, compounds with alcohol-radi- 

cals, viii, 60. 
new double salt of, iii, 139. 

Thayer, A. S., polarization of plates of 
condensers, viii, 208. 

Thenard, P. and A., condensation of ace- 
tylene by silent electric discharge, viii, 
61. 


Thermo-chemical investigations, i, 59. 

Thermodiffusion, vi, 218. 

Thomas, C., list of elevations and dis- 
tances west of the Mississippi, noticed, 
iv, 246. 

Thomas, gases enclosed in coals, x, 472. 

Thompson, C. W., Challenger expedition, 
v, 401. 

Depths of the Sea, noticed, v, 399. 
sea-bottom, ix, 72. 

Thompson, Sir Benjamin, life of, no- 
ticed, ii, 230. 

Thompson, Sir William, address before 
the British. Association, ii, 269. 

and Zait, Elements of natural philos- 
ophy, noticed, v, 381. 

Thompson, J., gaseous, liquid and solid 
states of water-substance, vii, 593. 

Thomsen, J., lecture experiments, i, 296. 
thermo-chemical investigations, i,59. 
heat of neutralization of bases 

soluble in water, ii, 140. 

Thoroughbreds, reversion of, Brewer, 
x, 67. 

Thorpe’s Chemical Problems, not., i, 300. 
improved filter-pump, v, 216. 
method of estimating nitric, chloric 

and iodic acids, vi, 378. 
and Young, action of heat and pres- 
sure on paraffin, v, 66. 

Thudichum and Dupré, Treatise on Wine, 
noticed, iii, 159. 

Thurston, R. H., remarkable meteor, ii, 
63. 

Thury, action of light on frogs, ix, 230. 

Tidal waves at Sandwich Is., iv, 331. 
and currents along Atlantic coast 

of U.S., Hilgard, x, 117. 
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Tide-guage, Batchelder’s, ii, 67. 

Tides, meteorological effects upon the 
heights of, Ferrel, v, 342. 

Tieghem on cotyledon of Graminee, v, 
389. 

on Germination, noticed, vi, 390. 

Tiemann and Haarmann, quantitative 
determination of vanillin in vanilla, x, 
473. 

Tietjen, Coggia’s comet, viii, 78. 

Time signals, electric, Langley, iv, 377. 

Tobacco, physiological action of, iii, 371. 

Tomassi, D., new source of magnetism, 
x, 152. 

Tornadoes, Whitfield, ii, 96. 

Torrey, John, biographical notice, Gray, 
y, 411. 

Touer, J. M., Dictionary of Elevations, 
noticed, vii, 450. 

Tragacanth, composition of, ix, 463. 
Trannin, intensity of the constituent rays 
of various sources of light, vii, 228. 

Transit, see Venus. 


Trevandrum, magnetic observations, x, | 


73. 
Triana, J., les Mélastomacées, noticed, v, 
145, 
Tridymitic ashes, eruption of, Baltzer, x, 
303. 
Triethylmethane, v, 135. 
Trilobite, supposed legs of, i, 320, 386, 
iii, 221. 
Trimethyl-carbinol among products of 
fermentation, x, 375. 
Triphenylmethane, v, 135. 
Troost and Hautefeuille, alloys of hydro- 
genium, viii, 132. 
Trowbridge, J., new galvanometer, ii, 118. 
electro-motive action of liquids 
separated by membranes, iii, 342. 
electrical condition of gas flames, 
iv, 4. 
Ohm’s law considered from a geome- 
trical point of view, iv, 115. 
induced currents and derived cir- 
cuits, v, 372. 
freeing magnetic bar from the in- 
fluence of the earth, vii, 490. 
molecular change by electrical cur- 
rents through iron and steel bars, viii, 
18. 
Gaugain’s galvanometer, ix, 383. 
Trowbridge, W. P., evaporative efficiency 
of steam boilers, iv, 81. 

Tables and diagrams relating to 
engines and boilers, noticed, iv, 496. 
Truchot, carbonic gas in atmosphere, vii, 

139. 
Tschermak, meteorites of India, iv, 78. 
Mineralogische Mittheilungen, no- 
ticed, viii, 393. 
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Tschermak, pseudomorphs after labra- 
dorite, x, 61. 
Tuckerman, E., Genera Lichenum, no- 
ticed, iv, 420. 
and Frost, Catalogue of plants about 
Amherst College, noticed, x, 310. 
Tungsten, compounds of, iii, 369. 
Tuning forks, laws of, ix, 54. 
Tuscurora soundings, viii, 234. 
Twining, A. C., eartliquake, Oct., 1869, 
i, 47. 
aurora, Feb. 4, 1872, iii, 2'73. 
Euclid’s doctrine of parallels demon- 
strated, iv, 333. 
Tyndall, acoustic transparency and opac- 
ity of the atmosphere, vii, 513. 
endowment by, in America, v, 398. 
works, noticed, v, 323. 
and Henry on Sound, x, 477. 
Tyrosin, synthesis of, vi, 55. 


U 
| Uintah Mts., Geology of, Marsh, i, 191. 
Ultramarine, constitution of, v, 135. 
' Undulation, velocity of primitive, Chase, 
viii, 366. 
Unger, constitution of ultramarine, v, 
Units, dynamical and electrical, vii, 
Ureematin from hematin, ix, 141. 
Uranic acid. basicity of, i, 374. 
Uranium, light of phosphorescent com- 
pounds of, iv, 486. 
Urgindi, J., meteorites of La Concepcion 
and San Gregorio, iii, 207. 
Uric acid, synthesis of an isomer of, vii, 
ov. 
Urine, new constituent of, vi, 455. 
Utah. Birds of, Henshaw, not., viii, 146. 
Cretaceous in, Meek, v, 310. 
Devonian fossils in Wahsatch Mts., 
v, 139. 
Eocene of, i, 381, ix, 49, 239. 
Geology of, Blake, ii, 216. 
Great Salt Lake, changes of level in, 
viii, 226. 
fishes of, viii, 146. 
Mining districts, Silliman, iii, 195. 
Uintah Mts., Marsh, i, 19). 


V 
| Valentine, J. J., gold and silver produc- 
tion in 1873, vii, 165. 
Valentin’s Chemistry, noticed, i, 299. 
Valson, capillary attraction, iii, 217. 
| Vanadium, researches on, i, 374. 
in rocks, x, 61. 
Vancouver and Queen Charlotte Islands, 
explorations in, v, 231. 
age of Cretaceous, x, 308. 
lignitie of, ix, 318. 
| Vanilline, viii, 384. 
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Vanilline in vanilla, quantitative deter- 
mination of, x, 473. 
Vapor vesicles, Plateau, iv, 129. 
volume, determining molecular 
weights from, v, 65. 
Varieties, do they wear out? Gray, ix, 
109. 
Ventilation of soldiers’ quarters, noticed, 
i, 476. 
Venus as a luminous ring, Lyman, ix, 
47, 
atmosphere of, ix, 47, 327. 
transit of, i, 307, iv, 330, ix, 74, 
157, 234, 235, 388, x, 70, 484. 
Vermont, Aurora of West Charlotte, 
viii, 157. 
fossils in Eolian limestone, iv, 133. 
fossils in Winooski marble, iii, 145. 
Green Mt. geology, iii, 179, 250. 
see New England. 
Verneuil, P. E. P. de, eulogy on, Dau- 
brée, vi, 279. 
Verrill, A. Z., Ascidians of N. England, 
i, 54, 93, 211, 288, 443. 
star fishes and ophiurians of Atlan- 
tic coasts, ii, 130. 
distribution of marine animals on 
southern coast of N. England, ii, 357. 
dredgings in Lake Superior, ii, 448. 
descriptions of N. American fresh- 
water leeches, iii, 126. 
affinities of Paleozoic tabulate corals 
with existing species, iii, 187. 
recent additions to the molluscan 
fauna of New England, iii, 209, 281. 
rules of nomenclature, iii, 386. 
Radiata from the coast of North 
Carolina, iii, 432. 
results of recent dredging on the 
coast of N. England, v, 1, 98, vi, 435, 
vii, 38, 131, 405, 498, 608, ix, 411, x, 
36, 196. 
errors in Jeffreys’ article on mol- 
lusca of Europe and N. America, v, 
465. 
reply to Duncan’s criticism of Dana’s 
Corals and Coral Islands, vi, 68. 
Colony of southern species on coast 
of Maine, vii, 134. 
Oyster shell beds in Portland Har- 
bor, vii, 136. 
notice of Morse on systematic posi- 
tion of Brachiopoda, vii, 154. 
gigantic cuttle-fishes, vii, 158, ix, 
123, 177, x, 213. 
zoological notices, ix, 156, 405, 477. 
post-pliocene fossils of Sankoty 
Head, x, 364. 
Verrill and Smith, Invertebrata of South- 
_ern New England, noticed, vii, 602. 
Versmann, F., alzarine, work on, v, 160. 
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Vesuvius, composition of vapors from, 
iv, 147. 
eruption of, Palmieri on, not., v, 
140. 
Scacchi on, noticed, x, 481. 
Vibration and detonation, relation be- 
tween, v, 297. 
of liquid surfaces, vii, 589. 
Vibrations in organ pipes, Lovering, ix, 
219. 
of strings, 
Lowery, vii, 493. 
optical method of studying, Rood, 
viii, 126. 
sympathetic, ix, 141. 
Vierordt, spectrum analysis in titrition, 
x, 216. 
Villari, change in magnetic condition of 
flint glass, vii, 143. 
Virginia, Arundo Donax in, vii, 65. 
copper deposits of Blue Ridge, vi, 
305. 


Melde’s experiment, 


fossil vertebrata from Miocene of, 
Leidy, v, 311. 
geology of Blue Ridge, Fontaine, ix, 
14, 93. 
Primordial of, Fontaine, 
416. 
glaciers of glacial era in, vi, 371. 
meteoric iron from, ii, 10. 
Vision, binocular, Ze Conte, i, 33, ix, 
159. 
recurrent, Young, iii, 262. 
time necessary for, ii, 159. 
Vogel, spectrum of aurora iv, 487. 
sensitiveness of silver bromide to 
so-called inactive rays, vii, 140. 
chemical activity in solar spectrum, 
vii, 414. 
so-called continuing rays of Becque- 
rel, vii, 508. 
Vogt, synthesis of orcin, v, 65. 
Vohl and Eulenberg, physiological action 
of tobacco, iii, 371. 
Volcanic energy, Mallet, iv, 409, viii, 140, 
x, 256. 
phenomena, Hull, ix, 147. 
Volcano, mechanism of Stromboli, J/al- 
let, viii, 200. 
of Colima, eruption, ii, 381. 
Volcanoes, igneous ejections, Dana, vi, 
104 
of Hawaii, iv, 331, v, 72, vii, 525, 
Coan, ii, 76, 454, iv, 406, v, 476, vii, 
516, viii, 467. 
of Juva, Perrey, noticed, x, 78. 
Volhard, methyl aldehyde and formate, 
ix, 462. 
Von Zotta, Glyceryl ether, x, 53. 
Vulcanicity, Mallet’s theory of, Hilgard, 
vii, 535. 


ix, 361, 
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W 


Wagner, R., Hand-book of chemical 


technology, noticed, iv, 422. 

and Saytzef, new synthesis of 
alcohols, vii, 611. 

new isomer of amyl] alcohol. ix, 304. 


Wait, C. £., analysis of novaculite from | 


Arkansas, vii, 520. 
Walker, F. A., Statistical Atlas, noticed, 
ix, 74, 484, Brewer, x, 83, 164. 
Wallace, Malay Archipelago, not., i, 151. 


Wanklyn, tests for certain organic fluids, | 


v, 63. 
milk analyses, noticed, viii, 140. 
Warner, A. J., oil-bearing rocks of Ohio, 
etc., ii, 215. 


Warren, G. K., on valley of the Minne- | 


sota, noticed, ix, 313. 


Warring, C. B., Mosaic account of Crea- | 


tion, noticed, x, 239. 
Wartha, constant normal flame, vii, 507. 
Wartman, E., prismatic bows on Lake 
Geneva, iv, 79. 
Washburn, G., geology of the Bosphorus, 
vi, 186. 
Water, flow of, notice of Henry’s work, 
vi, 154. 
maximum density of, vii, 593. 
not an electrolyte, iv, 310. 
of crystallization, molecular volume 
of, Clarke, viii, 428. 
of Lake Geneva, color of, i, 309. 
refraction of compressed, vii, 593. 
solvent action of, iv, 412. 
unfrozen at —18° C., ii, 304. 
substance, gaseous, liquid and solid 
states of, vii, 593. 
Watson, J. C., new planet, ii, 201, iii, 
367, 480, v, 62, vi, 296, ix, 48. 
on planet discovered June 13, (132), 
vi, 296. 
Lalande medal to, vi, 236. 
Watson, S., Botany of the 40th Parallel, 
noticed, iii, 62, 148. 
contributions to botany, noticed, vii, 
63. 
revision of Chenopodiacez, vii, 599. 
botanical works, noticed, ix, 474. 
Watson, W., Descriptive Geometry, no- 
ticed, x, 488. 
Waves, Rankine, ii, 473. 
Weather maps, results from examination 
of, Loomis, viii, 1, ix, 1, x, 1. 
notes, American, Chase, ii, 68. 
telegraphy, systems of, Abbe, ii, 81. 


Weber, H. F., specific heat of carbon, | 


iv, 228. 
of carbon, boron, silicon, ix, 466. 
Websky, transparent garnet from Silesia, 
iv, 147 
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| Weisbach, mineralogical work, noticed 

| ix, 65. 

| Weiser, R., permanent ice in mine in 

Rocky Mts., viii, 477. 

Weiske, use of salicylic acid in titrition, 

STi. 

| Weith, action of ammonium chloride on 

methyl alcohol, x, 53. 

and Bindschedler, relation of phtha- 

lic acid to anthraquinone, ix, 140. 
| Wells, Horace, statue of, x, 76. 
Wernicke, peroxides obtained by electro- 
lysis, i, 298. 
| West India Islands, geology of, iv, 234, 
Gabb, i, 252, iii, 481, v, 382, vii, 234, 
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Carboniferous fossils of, ii, 217. 
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459, 573. 

| Wetherill, C. M., ammonium amalgams, 

| 4, 369. 

| Wharton, J., manufacture of spelter, ii, 

168. 

Wheatley, C. M., cave in Pennsylvania, 

| i, 235, 384. 

| Wheeler, G. M., explorations and surveys 

west of the 100th meridian, v, 237, 

| 290, vii, 388. 

geol. report, not., vii, 246, ix, 328. 
Birds of Utah, viii, 146. 

Catalogue of plants, viii, 468. 
Report on ornithology, viii, 468. 
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| Whitaker, W., record of geological liter- 

ature, noticed, ix, 229. 
| Whiteaves, J. W., deep-sea dredging in 
| Gulf of St. Lawrence, vii, 210. 


White, C. A., geol. report, i, 217, ix, 
226. 
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Towa, v, 66. 
spontaneous fission in Zaphrentis. 
v, 72. 
Anomalodonta identical with Megap- 
tera, viii, 218. 
note on Opisthoptera and Anomalo- 
donta, ix, 318. 
Whitfield, H. S., tornadoes of Southern 
States, ii, 96. 
Whitney, J. D., Primordial Fauna in 
Nevada, iii, 84. 
Owen’s Valley earthquake, iv, 316. 
Trias in British Columbia, v, 473. 
Earthquakes, Volcanoes and Moun- 
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| Whitney, W. D., Life and growth of 
| Language, noticed, x, 77. 
| Wibel, luminosity of flames, x, 475. 
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Wiedemann, specific heat of gases, viii, 
465. 
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Wiesner, on mould, noticed, vi, 231. 
Wilder, B. G., mastodon remains in N. 
Y., ii, 58. 
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tus, v, 350. 
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Umbellulariz, x, 397. 
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cal preparations, x, 155. 
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Williams, J., milligrade thermometric 
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Sigillarize, ii, 148. 

primeval vegetation and evolution, 
noticed, viii, 150. 

Willis, O. H., catalogue of plants, no- 
ticed, viii, 71. 

Wilson, double star Castor, iv, 77 

Wilson, A., statue of, viii, 322. 

Wilson, R. W., demagnetization of elec- 
tro-magnets, iii, 346. 

Winchell, A., diagonal system in physical 
features of Michigan, vi, 36. 

Doctrine of Evolution, not., viii, 74. 
topography, climate and geology of 
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Winchell, N. H., glacial features of Lake 

Michigan, ii, 15. 
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Ohio, iv, 321. 

Hamilton in Ohio, vii, 395. 
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x, 307. 
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x, 306. 

Wind, force and direction of, Loomis, ii, 
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instruments, pressure required to 
sound, viii, 384. 

velocity of, and barometric gradient, 
Ferrel, viii, 343. 

Wing, M. E., aurora at West Charlotte, 
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561 
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meteorite, iii, 69. 
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on climate, ii, 64. 
Wood, H. C., work on fresh water alge, 
noticed, v, 391. 
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tions by sun-light, ii, 258. 
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Worthen, A. H., Geol. Rep., not., vi, 462. 
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polarization of zodiacal light, vii, 
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spectrum of zodiacal light, viii, 39. 
polariscopic observations of Coggia’s 
comet, viii, 156. 
gases from meteoric iron, ix, 294, 
459. 
gases from Iowa meteorite, x, 44. 
Wright, E., tables of rate of mortality, i, 
310. 
Wrigley, petroleum of Penn., x, 59. 
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era, vi, 145. 
Wurtz, H., on solid cresol, i, 133. 
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| | 
t 


562 


Wurtz, H., metamorphism as a conse- 
quence of transformation of motion 
into heat, v, 385. 

density of vapor 
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ethyl-amyl, vi, 143. 

formation of chloral, iv, 312. 
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coal-formation of, iv, 489. 
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Yellowstone Geysers, Hayden, iii, 326. 
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Yosemite fall, hail in spray of, Brewer, 
x, 161. 
Young, C. A., solar eclipse of Dec., 
1870, i, 224. 
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spectrum of corona, ii, 53. 
catalogue of bright lines in spec- 
trum of chromosphere, ii, 332. 
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Zepharovich, V. R. v., Freieslebenite and 
disphorite, i, 381. 
Mineralogische Mittheilungen, no- 
ticed, x, 391. 
Zimmermann, ethyl phosphite and phos- 
phorous acid, ix, 303. 
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ited, chemical activity of, vi, 377. 
Zirconium, specific heat of, vii, 506. 
Zodiacal light, note on, iii, 390. 
polarization of, Wright, vii, 451. 
spectrum of, Wright, viii, 39. 
Zoller and Grete, ethyl and amyl-sulpho- 
carbonates as remedies for Phylloxera, 
x, 294. 
Zéllner, spectrum of aurora, i, 372. 
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and Vogel, spectroscopic observa- 
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71 
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Baird, Ornithology of California, i, 70. 
Birds of North America, iv, 242. 
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Bland, F., terrestrial mollusca of the 
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Boeck, Orustacea amphipoda, iii, 80. 

Brady, Ostracoids, ii, 305. 

Chauveau, Anatomy of domestic ani- 

mals, vii, 444. 

Claparéde, marine bryozoa, i, 387. 

Cope, Fishes of Utah, viii, 146. 

Coues, Birds of the Northwest, ix, 

405. 
Field ornithology, vii, 603. 
Geomys and Thomomys, x, 304. 
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Figuier, Reptiles and birds, vi, 80. 
Foster, Embryology, ix, 480. 
Gill, arrangement of families of fishes 
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of mollusks, ii, 152. 
Glover, Orthoptera, v, 148. 
Goode, Geomys tuza, x, 304. 
Gunther, Tortoises of Mauritius and 
Galapagos, viii, 403. 
Hagen, N. A. Astacide, i, 143. 
Henshaw, Birds of Utah, viii, 146. 
Jones, Ostracoids, vii, 237. 
Journal of Zoology, iv, 77. 
Kolliker, Pennatulidee, iii, 157. 
Kowaievsky, on Embryology, viii, 470. 
Lea, Conrad’s synopsis, iv, 77. 
Unios, vii, 607. 

Inbbock, work on insects, vii, 444. 
Lyman, Ophiuride and Astrophytide, 
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Mason, E. India crustaceans, iii, 388. 

Mivart, Genesis of species, i, 391. 
Man and apes, vii, 444. 
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vii, 161. 
* First book of Zoo:ogy, x, 396. 
position of Brachiopoda, vii, 154. 
Museum of Comp. Zool. report, vii, 607. 
Nicholson, Fauna Canadensis, v, 387. 
Packard, Development of Limulus, iii, 
471. 
Embryological studies, iv, .158. 
works on insects, vii, 246, 445, 
viii, 323. | 
record of Entomology, viii, 395. | 
Packard and Putnam, life in Mammoth | 
Cave, iv, 149. | 
Periodicals, new, iii, 398. 
Pourtales, Deep-sea corals, iii, 65. | 
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x, 69. 
Sars, G.0., Crustacea, vi, 387, ix, 230. | 
Deep-sea animals, vi, 470. | 
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Saussure and Humbert, Mexican my- 
riopoda, vi, 229. 
Scammon, marine mammals, vii, 161. | 
Schmidt, Descent and Darwinism, ix, 
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Scudder, Insects of New Hampshire, | 
ix, 232. | 
Siebold, Anatomy of invertebrata, viii, | 
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Stuaberg, N. American oniscida, x, 239. 
Tenney, Elements of Zoology, x, 395. 
Thompson, Depths of the sea, v, 399. 
Verrill and Smith, Invertebrata of 
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Williams, Anatomy of cat, x, 39. 

Winchell, Doctrine of Evolution, viii, 
74, 

Woodward, Merostomata, iv, 322. 
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Abiogenesis, Huizinga’s experiments, 
vi, 384. 

Ameceba, how it swallows its food, ix, 
155. 

Amphioxus, Hualey, ix, 404. 

Amphipoda, tube-building, Smith, vii, 
601. 


Annélides chétopodes, ii, 61. 

Antero-posterior symmetry, Coues, ii, 
59. 

Ascidians of N. England, Verrill, i, 54. 
93, 211, 288, 443. 

Asellidz, new genus of, Harger,vii,601. 

Astacidee, N. America, Hagen, i, 143. 

Balanoglossus and Tornaria, v, 234. 

Bass culture in England, iv, 332. 

Bathybius, Hualey, x, 312. 

Batrachia, Cope, i, 198. 

Beavers and beaver dams, Shelton, iv, 

422, 

-Birds, new sub-class of, Marsh, v, 161. 
new orders, Marsh, v, 162, x, 407. 
relation between color and geo- 

graphical distribution, Ridgway, iv, 
454, v, 39, Edwards, vii, 449. 
Brachiopods, Morse, i, 136, ii, 305, iv, 
262, vii, 164. 
position of, Verrill, vii, 154. 
from Pourtales’s expedition, ii, 
152. 
Brain in Tertiary mammals, Marsh, 
viii, 66. 

Bryozoa, Claparéde, i, 

Cave fauna, ix, 409, 476. 

Cephalopods, gigantic, Verrill, vii, 158, 

ix, 123, 177, x, 213. 
Japan, vi, 237, ix, 326. 

Ceratodus, i, 387, 388. 

Cladocera, development of, ix, 230. 

Conchology, Journal of, iv, 80. 

Coral reefs, rate of growth, iv, 143, v, 

74, x, 34, 
notes on Darwin’s work, Dana, 
viii, 312. 
of Hawaii, viii, 466. 
Corals and Coral Islands, reply to crit- 
icism of Duncan, Verrill, vi, 68. 
Corals, deep-sea, Pouwrtales, iii, 65. 
at Galapagos Islands, Pouwrtales, 
x, 282. 
Paleozoic tabulate, affinities with 
existing species, Verrill, iii, 187. 
Cotten worm, ix, 232. 
Crustacea, i, 143. ii, 108, iii, 373, 401, 
v, 314, vi, 67, 229, vii, 162, 601. 
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Crustacea, notices, iii, 80, 388, 471, iv, 
322, vi, 387, ix, 230, 231, 326, x, 239. 
bivalve, ii, 305, vii, 237. 
common to Lake Superior and 
Europe, Smith, vii, 161. 

from Gulf Stream, i, 144. 

new genus, vii, 212, 601. 

of caves, Smith, ix, 476. 
Difflugia, enemies of, Leidy, viii, 223. 
Distribution of marine animals on 

southern coast of N. England, Ver- 
rill, ii, 357. 
Dredging expedition, Hassler, deep- 

sea, iii, 73. 

results of, on the coast of N. 
England, Verriil, v, 1, 98, vi, 435, | 
vii, 38, 131, 405, 498, ix, 411, x, 36, 
196. 

Gulf of St. Lawrence, Whiteaves, 
vii, 210. 

Gulf stream, i, 144, 168. 

Lake Superior, ii, 373, 448,vii, 161. 
Kchini, revision of, noticed, v, 158. 
Embryological studies, Packard, ii, 152. 
Embryology of Ctenophore, viii, 471. 
Fish, Blind, of Mammoth Cave, ix, 

409, 

Fishes, cause of color in, iv, 78. 
from Bermuda, Goode, viii, 123. 
Gill’s classification of, v, 315. 
subterranean, Cal., Chase, vii, 74. 

Fish-nest in the Sargasso Sea, iii, 154. 

Foraminifera of St. Lawrence, i, 204. 

Frogs, action of light on, ix, 230. 

Gammaride in Lake Baikal, ix, 326. 

Gasteropoda, muscular fiber of, Dail, 

i, 123. 

Gastreea theory, viii, 472. 

Hydroids, Allman, v, 145. 
new, Clark, x, 42. 

Infusoria, heat endured by, ii, 219. 
Insects, distribution of, Grote, x, 335. 
inhabiting salt water, i, 100. 

Infusoria flagellata, J. Clark, i. 113. 

Invertebrates, marine, Verrill, i, 54, 

93, 211, 288, 443, ii, 130, 357, iii, 
209, 2381, 432, v, 1, 98, vi, 435, vii, | 
38, 131, 158, 405, 498, 608, ix, 123, 
177, 411, x, 36, 196, 213. 

Jay’s cabinet of shells, iii, 74. 

Leeches, N. Am. fresh-water, iii, 126. 

Limulus, development of, iii, 471. 
on Dutch coast, vii, 162. 

Lobster, development of European, ix, | 

231. | 


early stages of, Smith, iii, 401. | 
Locusts, swarm of at Cordoba, Gould, | 
vi, 471. | 
Mammals, Gill’s classification, v, 316. | 
Manatee, foetal, Wilder, x, 105. 
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Megalops stage of Ocypoda, Smith, 
vi, 67. 
Mollusks, arrangement of families, 
Gill, ii, 152. 
distribution of, in Bahamas, viii, 
231. 
of Europe compared with those 
of N. America, Verrill, v, 465. 
Molluscan fauna of New England, ad- 
ditions to, Verrill, iii, 209, 281. 
Monkeys, intelligence in, Cope, iv, 
147. 
Myriopods, new, Harger, iv, 117. 
Palinurus, young of, vi, 229. 

Pecten irradians, Chittenden, x, 26. 
Phosphorescence of animals, iii, 156. 
of eggs of glow worm, iii, 73. 

Phyllopoda, new, Packard, ii, 108. 
Phylloxera, remedies for, x, 294. 
Polyp, new alcyonoid, Stearns, vii, 68. 
Protozoa, transmutation of form in, 
ii, 15). 
Radiata from the coast of N. Carolina, 
Verrill, iii, 432. 
Rat, habits of, Chase, viii, 73. 
Reptilia, homologies of cranial bones 
in, ii, 153. 
Rhizopods, Leidy, ix, 70. 
new, Viii, 224, ix, 479. 
Rodriguez, extinction of fauna, x, 233. 
Rotifer, revivification of, viii, 223. 
Serpents, sea-, iv, 332. 
Sieboldtia Davidiana, ii, 305. 
Sirenia, affinities of, Wilder, x, 105. 
Skunk, rabies mephitica, vii, 477. 
Snake, curious habit of, Cope, iv, 148. 
Spheroma, sexes of, Harger, v, 314. 
Sponges, reproduction of, iv, 149. 
animals of, Carter, ii, 70, 153. 
Spongize Ciliate, James- Clark, i, 113. 
Spongilla, a flagellate infusiorian, ii, 
426. 
Starfishes and Ophiurians of the At- 
lantic coasts, Verriil, ii, 130. 
Station at Naples, ix, 405. 
Stephanurus dentatus, Fletcher, i, 435. 
Stratigraphic relation of reptilian or- 
ders, Cope, ii, 217. 
Terebratulina septentrionalis, ii, 305. 
oviducts and embryology of, 
Morse, iv, 262. 
Tiger and lion, strength of, x, 402. 
Tomocaris Peircei, Smith, iii, 373. 
Tortoises of Mauritius related to those 
of Galapagos, viii, 403. 
Umbellularie, distribution of, x, 397. 
Vertebrates, classes of, Gill, vi, 432. 
Worms, parasitic, Leidy, ix, 478. 
See further under GEOLOGY. 


| Zotta, von, glyceryl ether, x, 53. 
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ERRATA. 


The Errata of the volumes 1 to 9 will Be found severally in each. The follow- 
ing are additional. 


Vol. iii, p. 383, line 9, for i. e., read e. g.; line 44, for first, read e. g. 
p. 384, lines 7 to 13 should be transposed so as to follow line 36; lines 36 
and 52, for i. e., read e. g. 
Vol. v, p. 9, line 30, for 65° 50°:3, read 65° 58:3. 
p. 11, line 16, for cuspidatus, read cuspidata. 
p. 15, line 11 of notes, for spine, read spire; line 35 of notes, for helecina, 
read helicina. 
p. 100, line 18 of notes for Lyngmanni, read Lyungmanni. 
Vol. vi, p. 439, line 14, for Krogeri, read Kroyeri; line 16, for Nychia cirrosa, read 
Eunoé Grstedii; line 24, for lucida, read nitidulum. 
p. 440, line 4, for sopotilla, read sapotilla; line $, for solidula, read solida ; 
last line of note, for 1870 read 1780. 
Vol. vii, p. 39, line 6 from bottom, for Ophiocnida hispida, read Ophiacantha spinu- 
losa. 


p. 131, line 6 from bottom, for Pontagenia read Pantogenia. 


p. 132, line 9, for Borlasia sp., read Cephalothrix linearis. 
p. 134, line 29, for Hurosalpinz, read Urosalpinaz. 
p. 444, line 37, for A. Chanean, read A. Chauveau. 
Vol. x, p. 40. line 39, for Cauthouy, read Couthouy. 
p. 155, line 42, for E. Sesemann, read C. Seemann. 
p. 213, line 26, the statement “16 inches in circumference” applies to the 
basal portion of the short arms. 
p. 352, in figure, transfer the letter S to the knife-edge from which the 
wire basket is suspended. 
. 427, line 11 from top, for 400 yards, read 800 feet at highest modern floods ; 
13th line from top, for 500 to 550, read 400 to 450. 
. 480, lines 3 and 20 from foot, for 19° 27’, read 15° 27’; and last line, 
for 7° 12’, read 5° 12’. 
. 488, line 8 from top, for WALTER, read WaTSON. 


